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Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the worldwide minerals 

and materials industry during 2002 and provides background information to assist in interpreting that performance. Content of the 
individual Minerals Yearbook volumes follows: 

¢ Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral commodities important to 
the U.S. economy. Chapters on survey methods, summary statistics for domestic nonfuel minerals, and trends in mining and 
quarrying in the metals and industrial mineral industries in the United States are also included. 

° Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and Puerto Rico and the 
Administered Islands. This volume also has chapters on survey methods and summary statistics of domestic nonfuel minerals. 

° Volume III, Area Reports: International, is published as four separate reports. These regional reports contain the latest available 
minerals data on more than 170 foreign countries and discuss the importance of minerals to the economies of these nations and 
the United States. Each report begins with an overview of the region’s mineral industries during the year. It continues with 
individual country chapters that examine the mining, refining, processing, and use of minerals in each country of the region and 
how each country’s mineral industry relates to U.S. industry. Most chapters include production tables and industry structure 
tables, information about Government policies and programs that affect the country’s mineral industry, and an outlook section. 

The USGS continually strives to improve the value of its publications to users. Constructive comments and suggestions by readers 

of the Minerals Yearbook are welcomed. 


Charles G. Groat, Director 


iii 


Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the World Wide Web at URL 
http://www.usgs.gov/ or by contacting the Earth Science Information Center at 1-888-ASK-USGS. For specific information about 
this publication, contact the Chief, Publication Services Section, Minerals Information Team, at (703) 648-7790. Additional minerals 
information may be accessed on the World Wide Web at URL http://minerals.usgs.gov/minerals/. 
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SURVEY METHODS FOR NONFUEL MINERALS 
By Jeffrey P. Busse 


The U.S. Geological Survey (USGS) collects worldwide 
data on virtually every commercially important nonfuel 
mineral commodity. These data form the basis for tracking and 
assessing the health of the minerals sector of the U.S. economy. 

The USGS data collection activity was instituted by the 
47th Congress in the appropriations act of August 7, 1882 (22 
Stat. 329), which placed the collection of mineral statistics 
on an annual basis. The most recent authority for the USGS 
survey activity is the National Materials and Minerals Policy, 
Research and Development Act of 1980 (Public Law 96-479, 
96th Congress). This act strengthens protection for proprietary 
data provided to the U.S. Department of the Interior by persons 
or firms engaged in any phase of mineral or mineral-material 
production or consumption. 


Data Collection Surveys 


The USGS begins the collection of domestic nonfuel 
minerals and materials statistics by appraising the information 
requirements of Government and private organizations of the 
United States. Requirements that can be met by collecting data 
from minerals establishments are posed as questions on USGS 
surveys. Figure | shows a typical survey form. 

Specific questions about mineral commodity activities, such 
as production, consumption, and shipments, are structured in 
the survey forms to provide meaningful aggregated data. Thus, 
the entire mineral economic cycle from production through 
consumption is covered by 140 monthly, quarterly, semiannual, 
and annual surveys. 

After the survey form has been designed, a list of the 
appropriate establishments to be canvassed is developed. 

Many sources are used to determine which companies, mines, 
plants, and other operations should be included on the survey 
mailing list. State geologists, Federal organizations (e.g., Mine 
Safety and Health Administration), trade associations, industry 
representatives, and trade publications and directories are 

some of the sources that are used to develop and update survey 
listings. With few exceptions, a complete canvass of the list of 
establishments is used rather than a sample survey. The iron 
and steel scrap industry is one of the exceptions where a sample 
survey Is conducted. 

The Paperwork Reduction Act requires that any Government 
agency that wants to collect information from 10 or more 


individuals or establishments must first obtain approval from the 


Office of Management and Budget (OMB), which approves the 
need to collect the data and protects industry from unwarranted 
Government paperwork. 


Survey Processing 


The USGS surveys approximately 18,000 establishments. 


Each year, the USGS mails about 36,000 forms for 140 different 


surveys. Each completed survey form returned to the USGS 
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undergoes extensive analysis to ensure the highest possible 
accuracy of the mineral data. The statistical staff monitors all 
surveys to ensure that errors are not created by reporting in 
physical units different from the units requested on the form. 
Relations between associated measures, such as produced crude 
ore and marketable crude ore, are analyzed for consistency. 
Engineering variables, such as recovery factors from ores 

and concentrates, also are used. The totals for each form are 
verified, and currently reported data are checked against prior 
reports to detect possible errors or omissions. 

For the majority of the surveys, which are automated, the 
forms are reviewed to ensure that data are complete and correct 
before being entered into the computer database. The computer 
is programmed to conduct a series of automated checks to verify 
mathematical consistency and to identify discrepancies between 
the data reported and logically acceptable responses. 

The USGS is modernizing and automating the minerals 
information survey-processing and data-dissemination 
functions. Automated commodity data system functions 
include computerized preparation of statistical tables, the use of 
desktop publishing to integrate text and tables, and electronic 
dissemination through the Internet. 

Survey Responses.—To enable the reader to better understand 
the basis on which the statistics are calculated, each commodity 
annual report includes a section about domestic data coverage. 
This section briefly describes the data sources, the number 
of establishments surveyed, the response percentage, and 
the method of estimating the production or consumption for 
nonrespondents. 

To produce reliable aggregated data, the USGS uses efficient 
procedures for handling instances of nonresponse. Failure to 
return the initial survey form results in a second mailing of the 
form. If the second form is not returned, then telephone calls 
are made to the nonrespondents. The followup calls provide 
the necessary data to complete the survey forms and/or to 
verify questionable data entries. Periodic visits to minerals 
establishments also are made by USGS mineral commodity 
specialists to gather missing data and to explain the importance 
of the establishment’s reporting. By describing the use of the 
published statistics and showing the impact of nonresponse, the 
USGS strives to encourage respondents to give complete and 
accurate replies. 

The OMB publication “Guidelines for Reducing Reporting 
Burden” stipulates that the minimum acceptable response rate 
is 75% of the panel surveyed. In addition, the USGS strives for 
a minimum reporting level of 75% of the quantity produced or 
consumed (depending on the survey) for certain key statistics. 
Response rates are periodically reviewed. For those surveys 
that do not meet the minimum reporting level, procedures are 
developed and implemented to improve response rates. 

Estimation for Nonresponse.—When efforts to obtain a 
response to a survey fail, estimation or imputation techniques 
must be used to account for missing data. Some of the 


estimation methods depend on knowledge of prior establishment 
reporting, and other techniques rely on external information 

to estimate the missing data. When survey forms are received 
after the current publication has been completed, the forms are 
edited, necessary imputations are made for missing data, and 

the survey database is updated. The revised data are reported in 
later publications. 

Protection of Proprietary Data.—The USGS relies on the 
cooperation of the U.S. minerals industry to provide the mineral 
data that are presented in this and other USGS publications. 
Without a strong response to survey requests, the USGS would 
not be able to present reliable statistics. The USGS, in turn, 
respects the proprietary nature of the data received from the 
individual companies and establishments. To ensure that 
proprietary rights will not be violated, the USGS analyzes each 
of the aggregated statistics to determine if the data reported by 
an individual establishment can be deduced from the aggregated 
statistics. If, for example, there are only two significant 
producers of a mineral commodity in a given State, then the 
USGS will not publish the State total because either producer 
could readily estimate the production of the other. It is this 
obligation to protect proprietary information that results in the 
withheld, or W, entries in the published tables. If a company 
gives permission in writing, however, then the USGS will 
publish the data as long as the data from other respondents are 
protected from disclosure. 


International Data 


International data are collected by USGS country specialists 
and international data coordinators. The data are gathered from 
various sources, which include published reports of foreign 
Government mineral and statistical agencies, international 
organizations, the U.S. Department of State, the United Nations, 
the Organization of the Petroleum Exporting Countries, and 
personal contact by specialists traveling abroad. Each February, 
minerals questionnaires are sent to foreign organizations 
requesting estimates of mineral production for the host country 
for the preceding year. Missing data are estimated by USGS 
country specialists on the basis of historical trends and the 
specialist's knowledge of current production capabilities in each 
country. 


Publications 


The USGS disseminates current and historical minerals 
information through printed publications and its Web site. 

Printed Publications.—The Minerals Yearbook summarizes 
annually, on a calendar-year basis, the significant economic 
and technical developments in the mineral industries. Three 
volumes are issued each year— volume I, Metals and Minerals; 


volume II, Area Reports: Domestic; and volume III, Area 
Reports: International. Volume I presents, by mineral 
commodity, salient statistics on production, trade, consumption, 
reserves, and other measures of economic activity. Volume 

II reviews the U.S. minerals industry by State and island 
possessions. Volume III is published as four separate regional 
reports that cover more than 190 foreign countries. These 
reports contain individual country chapters that examine the 
mining, refining, processing, and use of minerals in each country 
in the region and how they relate to U.S. industry. 

The Mineral Commodity Summaries (MCS), which is an 
up-to-date summary of about 80 nonfuel mineral commodities, 
is the earliest Government publication to furnish estimates 
that cover the previous year's nonfuel mineral industry data. 

It contains information on the domestic industry structure, 
Government programs, tariffs, 5-year salient domestic statistics, 
and a summary of significant events, trends, and issues in the 
international minerals industry during the past year. 

The Minerals Yearbook and MCS may be purchased from the 
Superintendent of Documents, U.S. Government Printing Office, 
Washington, DC 20402, telephone (202) 512-1800 or (866) 512- 
1800 (toll-free), Internet http://bookstore.gpo.gov. 

Electronic Publications. —ln addition to USGS printed 
publications, the USGS disseminates current and historical 
minerals information through its Web site at URL http: 
//minerals.usgs.gov/minerals. All minerals information 
publications from 1996 to the present are available to view or 
download. The Web site also provides information on other 
products and contacts for minerals information and links to 
other mineral-related sites on the Internet. 

Mineral Industry Surveys (MIS) contain timely statistical and 
economic data on minerals. The surveys are designed to keep 
Government agencies and the public, particularly the mineral 
industry and the business community, informed of trends in 
the production, distribution, inventories, and consumption of 
minerals. Frequency of issue depends on the demand for current 
data. The MIS are released monthly, quarterly, semiannually, 
and annually. 

Metal Industry Indicators, which are published monthly, 
contain indexes that measure the current and future performance 
of five U.S. metal industries. For each of the five industries, 

a composite coincident index and a composite leading index 
have been developed based on procedures and data similar to 
those used to construct the Conference Board's coincident and 
leading cyclical indicators for the national economy. Leading 
and coincident indexes for the nonmetallic mineral products 
industry, which measure the current and future performance 

of the industrial minerals industry, also are published monthly. 
The indexes were designed by using the same procedures as the 
USGS metal composite indexes. 
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FIGURE | 
A TYPICAL SURVEY FORM 


USGS Form 9-4045-M OBM Control No. 1028-0068 
Fer. (rev. 9/21/01) Approval expires: 09/30/04 
UNITED STATES INDIVIDUAL COMPANY 
= DEPARTMENT OF THE INTERIOR DATA — PROPRIETARY 
a USGS U.S. GEOLOGICAL SURVEY 
persuadet ains 986 NATIONAL CENTER Unless authorization is granted in the section above the 
idus e Lied RESTON, VIRGINIA 20192 signature, the data furnished in this report will be treated in 
ee confidence by the Department of the Interior, except that they 
IRON ORE (Usable ore) may be disclosed to Federal defense agencies, or to the 
Congress upon Official request for appropriate purposes. Unless 
objection is made in writing to the USGS, the information 
furnished in this report may be disclosed to the respondent's 
State Geological Survey (or similar State Agency) if the State 
has appropriate safeguards to prevent disclosing company 
proprietary data. 
FACSIMILE NUMBER 
(Please correct if name or address has changed) 1-800-543-0661 


Public voluntary reporting burden for this collection of information is estimated to average 30 MINUTES per response. A Federal agency may not conduct or sponsor, and a 
person is not required to respond to a collection of information unless it displays a valid OMB control number. Comments regarding this collection of information should be 
directed to: U.S. Geological Survey, Statistics and Information Systems Section, 988 National Center, Reston, VA 20192. Please do not mail survey forms to this address. 


Collection of nonfuel minerals information is authorized by Public Law 96-479 and the Defense Production Act. This information is used to support 
executive policy decisions pertaining to emergency preparedness, national defense, and analyses for minerals legislation and industrial trends. The USGS 
relies on your voluntary and timely response to assure that its information is complete and accurate. 


Please return this form in the enclosed envelope or fax to the above toll-free number by the 15TH OF THE MONTH following the reporting period. 
Complete a separate form for each mineral establishment that was active during the reporting period. A minerals establishment is defined as a single 
physical location where mineral operations are conducted; for example, a mine only, a mine and preparation plant, or a preparation plant only. If you do 
not have exact data, please enter your best estimates and mark with an /e. Use zero (0) when appropriate. Do not report decimals or fractions. Round to 
the nearest whole number. If you have nothing to report, please complete Section 1, sign, and return the form. Please use the space for “Remarks” to 
provide any specific information that will help us in the use or interpretation of the data. Any statement on the effect of changes in economic conditions 
upon the reporting establishment will be useful. Additional forms are available upon request. 


If you have any questions concerning completion of this form, please contact the Mineral Commodities Data Unit, U.S. Geological Survey, 985 National 
Center, Reston, VA 20192, Telephone (703) 648-7960. 


SECTION 1. Mine or group covered by this report. 
Name — ~ ë --. County 


SECTION 2. Stocks, production, and shipments of usable ore for the report month. 
Report only ore products as shipped to consumer, such as direct-shipping ore, concentrate, or agglomerates. 


Report ores produced in the United States only; do not include imports. 
Weight unit 
Mark A one 
Ending 
— ore —" —9 y 
Code 


Iron ore Temm less PIENE 
that 5% Mn, natural...... 201 


SECTION 3. Please indicate any mines opened or closed by your company during the month. 


Long 
tons 
Metric 
tons 


Physical inventory 
oe only 


Beginning 
stocks 


Remarks: 

Name of person to be contacted regarding this report Tel. area code No. Ext. 

May tabulations be published which could indirectly reveal the data reported above? L] (1) Yes Q (2 No 
Signature Title Date 


& Š Printed on Recycled Paper 
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PRELIMINARY STATISTICAL SUMMARY 
By Stephen D. Smith 


This preliminary report summarizes data on crude nonfuel 
mineral production! for the United States, its island possessions, 
and the Commonwealth of Puerto Rico. 

Although crude mineral production may be measured at 
any of several stages of extraction and processing, the stage of 
measurement used in this annual report is what is termed “mine 
output." This term refers to minerals or ores in the form in 
which they are first extracted from the ground, but customarily 
may include the output from auxiliary processing at or near the 
mines. 

Because of inadequacies in the statistics available, some 
series deviate from the foregoing definition. For copper, gold, 
lead, silver, and zinc, the quantities shown are recorded on a 
mine basis (as the recoverable content of ore sold or treated). 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of December 2003 and are expected to change. For 
some mineral commodities, such as construction sand and gravel, crushed stone, 
and portland cement, estimates are updated periodically. To obtain the most 
current information, please contact the appropriate USGS mineral commodity 
specialist. Specialist contact information may be retrieved over the Internet 
at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, 
specialists’ names and telephone numbers may be obtained by calling 
USGS information at (703) 648-4000 or by calling the USGS Earth Science 
Information Center at 1-888-ASK-USGS (275-8747). All Mineral Industry 
Surveys—mineral commodity, State, and country—also may be retrieved over 
the Internet at URL http://minerals.usgs.gov/minerals. 
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The values assigned to the quantities, however, are based on the 
average selling price of refined metal, not the mine value. 

Mercury is measured as recovered metal and valued at the 
average New York price for the metal. Values shown are in 
current dollars, with no adjustments made to compensate for 
changes in the purchasing power of the dollar. 

The preliminary total value of all nonfuel mineral production 
in the United States decreased by 1% to $37.9 billion in 
2002, with metals decreasing by less than 7.5% to $8 billion, 
and industrial minerals increasing by less than 1% to $29.9 
billion compared with those of 2001.2 Eight of the mineral 
commodities produced in the United States in 2002 had 
preliminary individual total production values that were greater 
than $1 billion. These commodities were, in descending 
order, stone (crushed), cement (portland), sand and gravel 
(construction), gold, copper, iron ore (usable), lime, and salt. 
They accounted for more than 77% of the U.S. total production 
value (table 1). 

In 2002, 15 States produced nonfuel mineral commodities 
with preliminary individual total production values that were 
greater than $1 billion. These States were, in descending order, 
California, Nevada, Texas, Florida, Arizona, Michigan, Georgia, 
Missouri, Pennsylvania, Utah, Minnesota, Ohio, Alaska, 
Wyoming, and New York. They accounted for more than 64% 
of the U.S. total production value (table 3). 


Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume I], owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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TABLE | 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 
Metals: 

Antimony” metric tons W W -- -- B -- 
Beryllium concentrates do. 4,510 5 2,480 3 2,500 3 
Copper’ 1,450 2,810,000 1,340 2,270,000 1,130 1,860,000 
Gold* kilograms 353,000 3,180,000 335,000 2,930,000 300,000 2,940,000 
Iron ore, usable 61,000 1,560,000 50,600 1,210,000 50,000 1,190,000 
Iron oxide pigments, crude metric tons 57,100 4,470 61,500 3,460 W 1,030 
Lead: do. 449,000 431,000 454,000 437,000 451,000 433,000 
Molybdenum concentrates" do. 40,900 212,000 37,600 198,000 32,600 236,000 
Palladium? kilograms 10,300 228,000 12,100 237,000 13,000 138,000 
Platinum" do. 3,110 54,900 3,610 61,900 3,900 70,100 
Rare-earth metal concentrates? metric tons 5,000 W 5,000 27,600 5,000 27,600 
Silver“ do. 1,980 ' 318,000 1,740 245,000 1,470 207,000 
Zinc’ do. 805,000 987,000 799,000 774,000 740,000 660,000 
Combined value of magnesium metal, mercury (2000), 

titanium concentrates, zirconium concentrates, and 

values indicated by symbol W XX 343,000 XX 247,000 XX 227,000 

Total XX 10,100,000 XX 8,640,000 XX 8,000,000 

Industrial minerals, excluding fuels: 

Asbestos metric tons 5.260 W 5.260 W 2,720 W 
Barite 392 9.840 400 11,000 410 11,800 
Boron 1,070 557,000 1,050 506,000 623 468,000 
Bromine metric tons 228,000 206,000 212,000 159,000 225,000 223,000 
Cement: 

Masonry 4,330 461,000 4,450 477,000 4,440 480,000 

Portland 83,500 6,440,000 84,500 6,350,000 84,700 6,360,000 
Clays: 

Ball 1,140 48,400 1,110 45,200 1,070 42,800 

Bentonite 3,760 155,000 4,290 187,000 4,110 184,000 

Common 23,700 135,000 23,200 129,000 24,200 132,000 

Fire 476 7,560 383 5,970 355 6,650 

Fuller's earth 2,910 254,000 2,890 233,000 3,410 264,000 

Kaolin 8,800 929,000 8,110 867,000 7,450 719,000 
Diatomite 677 173,000 644 174,000 701 179,000 
Feldspar metric tons 790,000 44,500 800,000 44,100 820,000 45,800 
Garnet, industrial do. 60,200 7,060 52,700 6,430 46,900 5,270 
Gemstones NA 17,200 NA 15,100 NA 12,900 
Gypsum, crude 19,500 165,000 16,300 119,000 16,100 118,000 
Helium: 

Crude million cubic meters 62 56,600 46 50,200 41 44,100 

Grade-A do. 127 251,000 132 262,000 139 276,000 
lodine metric tons 1,470 21,500 1,290 18,400 1,710 18,000 
Kyanite" 90 13,400 90 13,400 90 13,400 
Lime 19,600 1,180,000 18,900 1,160,000 18,400 1,180,000 
Mica, crude 104 14,100 98 7,990 84 7,560 
Peat 847 22,700 998 24,800 940,000 23,100 
Perlite, crude metric tons 672,000 22,700 588,000 21,300 548,000 18,500 
Phosphate rock, marketable 38,600 932,000 31,900 856,000 35,800 990,000 
Potash 2,600 290,000 2,400 260,000 2,600 270,000 
Pumice and pumicite metric tons 697,000 16,900 618,000 18,000 950,000 22,900 
Salt 43,300 1,040,000 42,200 1,110,000 41,200 1,030,000 
Sand and gravel: 

Construction 1,120,000 5,390,000 1,130,000 5,670,000 1,130,000 5,800,000 

Industrial 28,400 556,000 27,900 576,000 27,900 565,000 
Silica stone? metric tons 312 4,610 393 4,040 393 4,040 
Soda ash 10,200 748,000 10,300 773,000 10,300 770,000 
Stone, crushed® 1,550,000 ' 8,290,000 1,600,000 8,920,000 1,590,000 9,090,000 
Tripoli metric tons 72,000 15,900 60,500 15,100 60,500 15,100 
Vermiculite do. 150,000 W W W W W 
Zeolites do. (7) NA (7) NA (7) NA 


See footnotes at end of table. 
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TABLE 1--Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral Quantity 
Industrial minerals, excluding fuels--Continued: 
Combined value of brucite, emery (2002), greensand 
marl, lithium carbonate, magnesite, magnesium 
compounds, olivine, pyrophyllite (crude), staurolite, 
stone (dimension), sulfur [Frasch (2000)], talc 
(crude), wollastonite, and values indicated by 
symbol W XX 
Total XX 
Grand total XX 


2000 


Value 


619,000 
29,100,000 ' 
39,200,000 * 


Quantity 


XX 
XX 
XX 


2001 


Value 


582,000 
29,700,000 
38,300,000 


2002P 


Quantity Value 


XX 550,000 
XX 29,900,000 


XX 37,900,000 


"Estimated. "Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combineé value." 


XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to three significant digits; may not add to totals shown. 
*Content of ore and concentrate. 
^Recoverable content of Ores, etc. 


"Includes grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
*Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table. 


"Withheld to avoid disclosing company proprietary data. 
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TABLE 2 
NONFUEL MINERALS PRODUCED IN THE UNITED STATES, BY COMMODITY AND STATES IN 2002? 


(Principal States based upon quantity unless otherwise noted) 


Mineral Principal States Other States (alphabetical order) 
Asbestos CA 
Barite NV and GA 
Beryllium concentrate UT 
Boron CA 
Bromine AR and MI 
Brucite NV and TX 
Cement: 
Masonry FL, CA, SC, IN, AL AZ, AR, CO, GA, IA, KS, KY, ME, MD, MI, MO, MT, NE, NM, NY, OH, OK, PA, TN, TX, 
VA, WV. 
Portland CA, TX, PA, MI, MO All other States, except AK, CT, DE, HI, LA, MA, MN, NH, NJ, NC, ND, RI, VT, WI. 
Clays: 
Ball TN, TX, KY, MS 
Bentonite WY, MT, MS, AL, UT AZ, CA, CO, NV, OR, TX. 
Common AL, TX, NC, CA, OH All other States, except AK, DE, HI, ID, NH, NJ, RI, VT, WI. 
Fire MO and OH 
Fuller's earth GA, IL, MO, MS, FL CA, KS, TN, TX, VA. 
Kaolin GA, AL, SC, CA, AR FL, NV, NC, TX. 
Copper. AZ, UT, NM, ID, MO AK. 
Diatomite CA, NV, OR, WA 
Emery OR 
Feldspar NC, VA, CA, GA, OK ID and SD. 
Garnet, industrial ID, NY, MT 
Gemstones natural? NC, CA, VA, GA, OK All other States. 


teenin tat A A ee eee U . 


Gold! 


AZ, ID, MT, SD, WA. 


Greensand marl 
Gypsum, crude 


NV, UT, AK, CA, CO 


NJ 


AZ, AR, CO, IN, KS, LA, MI, NM, NY, NC, OH, SD, UT, WY. 


OK, NV, IA, TX, CA 


Helium: 
Crude KS, TX, OK 
Grade-A KS, WY, OK, TX, UT CO. 
Iodine OK 
Iron ore, usable MN, MI, NM, SD, CA 
Iron oxide pigments, crude GA, MI, AL, VA 
Kyanite VA 
Lead! MO, AK, ID, MT 
Lime MO, AL, OH, KY, TX All other States, except AK, CT, DE, FL, HI, KS, ME, MD, MS, NH, NJ, NY, NC, RI, SC, VT. 
Lithium carbonate NV 
Magnesite NV 
Magnesium compounds MI, UT, FL, DE, CA 
Magnesium metal UT 
Mica, crude NC, GA, NM, SC, SD AZ. 
Molybdenum AZ, CO, UT, ID, NM 
Olivine WA and NC 
Palladium’ MT 
Peat FL, MI, MN, IN, IL IA, ME, MT, NJ, NY, NC, OH, PA, WA, WV, WI. 
Perlite NM, OR, UT, AZ, NV CA and ID. 
Phosphate rock FL, ID, NC, UT 
Platinum! MT 
Potash NM, UT, MI 
Pumice and pumicite AZ, OR, NM, CA, ID KS. 
Pyrophyllite, crude NC and CA 
Rare-earth metal concentrates CA 
Salt LA, TX, NY, OH, KS AL, AZ, CA, MI, NV, NM, OK, TN, UT, WV. 
Sand and gravel: 
Construction CA, TX, MI, AZ, OH All other States. 
Industrial IL, MI, CA, TX, NC All other States, except AK, CT, DE, HI, KY, ME, MA, MT, NH, OR, SD, UT, VT, WY. 
Silica stone? AR 
Silver! AK, NV, ID, UT, AZ CA, CO, MO, MT, SD, WA. 
Soda ash WY, CA, CO 
Staurolite FL 


See footnotes at end of table. 
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Mineral 
Stone: 
Crushed 
Dimension 
Talc, crude 
Titanium concentrates: 
IImenite 
Rutile 
Tripoli 
Vermiculite, crude 
Wollastonite 
Zeolites 
Zinc! 
Zirconium concentrates 
PPrelimninary. 
! Content of Ores, etc. 


TABLE 2--Continued 


NONFUEL MINERALS PRODUCED IN THE UNITED STATES, BY COMMODITY AND STATES IN 2002" 


(Principal States based upon quantity unless otherwise noted) 


Principal States 


TX, FL, PA, MO, IL 
IN, GA, WI, VT, TX 
MT, TX, VT, NY, OR 


FL and VA 

FL 

IL, OK, AR, PA 

SC and VA 

NY 

NM, TX, OR, AZ, NV 
AK, TN, MO, MT, ID 
FL and VA 


*Principal producing States based on value. 
*Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
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All other States, except DE. 
All other States, except AK, DE, FL, HI, IL, IA, KY, LA, MS, NE, NV, NJ, ND, OR, RI, WY. 


CA and ID. 


Other States (alphabetical order) 
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TABLE 3 


VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL MINERALS PRODUCED IN 2002? ! 


State 
Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut” 
Delaware” 
Florida 
Georgia 
Hawaii? 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 


Maryland? 
Massachusetts? 


Michigan 
Minnesota? 
Mississippi 


Missouri 
Montana 


Nebraska? 
Nevada 


New Hampshire? 


New Jersey 
New Mexico 
New York 


North Carolina 
North Dakota 


Ohio 
Oklahoma 


Oregon 
Pennsylvania? 


Rhode Island? 
South Carolina? 
South Dakota 


Tennessee 
Texas 

Utah 
Vermont? 
Virginia 
Washington 


West Virginia 


I . 2 
Wisconsin 
Wyoming 


Undistributed 


Total 


Value 
(thousands) 
$968,000 
1,030,000 
1,900,000 
543,000 
3,440,000 
614,000 
142,000 
17,500 
2,020,000 
1,450,000 
75,300 
301,000 
950,000 
740,000 
487,000 
661,000 
587,000 
294,000 
106,000 
375,000 
235,000 
1,580,000 


1,090,000 
176,000 


1,290,000 
442,000 
88,600 
2,900,000 
68,000 
285,000 
574,000 
1,010,000 
708,000 
38,700 
1,060,000 
462,000 


320,000 
1,270,000 
17,300 
460,000 
186,000 
629,000 
2,180,000 
1,230,000 
70,700 
697,000 
450,000 
173,000 
340,000 
1,010,000 
190,000 


37,900,000 


PPreliminary. XX Not applicable. 
'Data are rounded to three significant digits; may not add to totals shown. 
*Partial total; excludes values that must be concealed to avoid disclosing company proprietary data. Concealed values included with "Undistributed." 


Rank 
16 
13 


XX 


Percent of 
U.S. total 
2.55 
2-72 
5.02 
].43 
9.07 
1.62 
0.37 
0.05 
5.32 
3.82 
0.20 
0.79 
2.5] 
1.95 
1.28 
1.74 
1.55 
0.78 
0.28 
0.99 
0.62 
4.16 


2.87 


0.47 


3.40 
1.17 
0.23 
7.64 
0.18 
0.75 
1.51 
2.67 
1.87 
0.10 
2.78 
| 22 


0.84 
3.36 
0.05 
1.21 
0.49 
1.66 
5.75 
3.24 
0.19 
1.84 
1.19 
0.46 
0.90 
2.67 
0.50 
100.00 


Principal minerals, in order of value 

Cement (portland), stone (crushed), lime, sand and gravel (construction), cement (masonry). 

Zinc, gold, lead, silver, sand and gravel (construction). 

Copper, sand and gravel (construction), cement (portland), molybdenum concentrates, stone (crushed). 

Bromine, stone (crushed), cement (portland), sand and gravel (construction), lime. 

Sand and gravel (construction), cement (portland), boron minerals, stone (crushed), gold. 

Sand and gravel (construction), cement (portland), stone (crushed), molybdenum concentrates, gold. 

Stone (crushed), sand and gravel (construction), stone (dimension), clays (common), gemstones. 

Sand and gravel (construction), magnesium compounds, gemstones. 

Phosphate rock, stone (crushed), cement (portland), sand and gravel (construction), cement (masonry). 

Clays (kaolin), stone (crushed), clays (fuller's earth), cement (portland), sand and gravel (construction). 

Stone (crushed), sand and gravel (construction), gemstones. 

Phosphate rock, sand and gravel (construction), silver, molybdenum concentrates, stone (crushed). 

Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial), lime. 

Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry), lime. 

Stone (crushed), cement (portland), sand and gravel (construction), gypsum (crude), lime. 

Cement (portland), helium (Grade-A), salt, stone (crushed), helium (crude). 

Stone (crushed), lime, cement (portland), sand and gravel (construction), clays (ball). 

Salt, sand and gravel (construction), stone (crushed), sand and gravel (industrial), lime. 

Sand and gravel (construction), cement (portland), stone (crushed), stone (dimension), cement (masonry). 

Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry), stone (dimension). 

Stone (crushed), sand and gravel (construction), lime, stone (dimension), clays (common). 

Cement (portland), iron ore (usable), sand and gravel (construction), stone (crushed), magnesium 
compounds. 

Iron ore (usable), sand and gravel (construction), stone (crushed), sand and gravel (industrial), stone 
(dimension). 

Sand and gravel (construction), clays (fuller's earth), cement (portland), sand and gravel (crushed), clays 
(bentonite). 

Stone (crushed), cement (portland), lead, lime, sand and gravel (construction). 

Palladium, sand and gravel (construction), platinum, cement (portland), gold. 

Cement (portland), stone (crushed), sand and gravel (construction), lime, cement (masonry). 

Gold, sand and gravel (construction), lime, silver, diatomite. 

Sand and gravel (construction), stone (crushed), stone (dimension), gemstones. 

Stone (crushed), sand and gravel (construction), sand and gravel (industrial), greensand marl, peat. 

Potash, copper, sand and gravel (construction), stone (crushed), cement (portland). 

Stone (crushed), cement (portland), salt, sand and gravel (construction), wollastonite. 

Stone (crushed), phosphate rock, sand and gravel (construction), sand and gravel (industrial), feldspar. 

Sand and gravel (construction), lime, stone (crushed), clays (common), sand and gravel (industrial). 

Stone (crushed), sand and gravel (construction), salt, lime, cement (portland). 

Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial), gypsum 
(crude). 

Stone (crushed), sand and gravel (construction), cement (portland), diatomite, pumice and pumicite. 

Stone (crushed), cement (portland), sand and gravel (construction), lime, cement (masonry). 

Sand and gravel (construction), stone (crushed), sand and gravel (industrial), gemstones. 

Cement (portland), stone (crushed), cement (masonry), sand and gravel (construction), clays (kaolin). 

Cement (portland), sand and gravel (construction), stone (crushed), gold, stone (dimension). 

Stone (crushed), cement (portland), zinc, sand and gravel (construction), clays (ball). 

Cement (portland), stone (crushed), sand and gravel (construction), salt, lime. 

Copper, gold, sand and gravel (construction), cement (portland), salt. 

Stone (dimension), stone (crushed), sand and gravel (construction), talc (crude), gemstones. 

Stone (crushed), cement (portland), sand and gravel (construction), lime, clays (fuller's earth). 

Sand and gravel (construction), stone (crushed), cement (portland), diatomite, gold. 

Stone (crushed), cement (portland), sand and gravel (industrial), lime, salt. 

Sand and gravel (construction), stone (crushed), lime, sand and gravel (industrial), stone (dimension). 

Soda ash, clays (bentonite), helium (Grade-A), cement (portland), sand and gravel (construction). 
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TABLE 4 
VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE KILOMETER IN 2002, BY STATE” | 


Area Total 
(square Population value Per capita Per square kilometer 
State kilometers) (thousands) (thousands) Dollars Rank Dollars Rank 

Alabama 134,000 4,500 $968,000 215 12 7,230 14 
Alaska 1,530,000 649 1,030,000 1,590 2 674 48 
Arizona 295,000 5,580 1,900,000 34] 6 6,450 18 
Arkansas 138,000 2,730 543,000 199 14 3,940 28 
California 411,000 35,500 3,440,000 97 28 8,370 ll 
Colorado 270,000 4.550 614,000 135 19 2,280 40 
Connecticut 13,000 3,480 142,000 ° 41 46 10.900 5 
Delaware 5,290 817 17,500 2 21 49 3,310 30 
Florida 152,000 17,000 2,020,000 119 22 13,300 3 
Georgia 153,000 8,690 1,450,000 167 15 9.500 10 
Hawaii 16,800 1,260 75,300 60 42 4.490 26 
Idaho 216,000 1,370 301,000 220 1] 1,390 43 
Illinois 146,000 12,700 950,000 75 35 6,510 17 
Indiana 93.700 6,200 740,000 119 21 7,890 13 
lowa 146,000 2,940 487,000 165 16 3,340 29 
Kansas 213,000 2,720 661,000 243 9 3,100 32 
Kentucky 105,000 4,120 587,000 143 18 5,610 21 
Louisiana 124,000 4,500 294,000 65 38 2,380 38 
Maine 86,200 1,310 106,000 81 34 1.230 45 
Maryland 27,100 5,510 375,000 ` 68 37 13,800 2 
Massachusetts 21,500 6,430 235,000 ? 36 47 10,900 4 
Michigan 152,000 10,100 1,580,000 157 17 10,400 7 
Minnesota 219,000 5,060 1,090,000 ? 215 13 4.980 25 
Mississippi 124,000 2,880 176,000 61 40 1,430 42 
Missouri 181,000 5,700 1,290,000 226 10 7,140 15 
Montana 381,000 918 442,000 482 5 1,160 46 
Nebraska 200,000 1,740 88,600 ? 5] 45 442 49 
Nevada 286,000 2,240 2,900,000 1,290 3 10,100 8 
New Hampshire 24,000 1,290 68,000 ? 53 43 2,830 34 
New Jersey 20,200 8,640 285,000 33 48 14,100 | 
New Mexico 315,000 1,880 574,000 306 7 1,820 41 
New York 127.000 19,200 1,010,000 53 44 7,970 12 
North Carolina 136,000 8,410 708,000 84 33 5.190 24 
North Dakota 183,000 634 38,700 61 41 211 50 
Ohio 107,000 11,400 1,060,000 92 31 9.860 9 
Oklahoma 181,000 3,510 462,000 132 20 2,550 36 
Oregon 251,000 3,560 320,000 90 32 1,270 44 
Pennsylvania 117,000 12,400 1,270,000 2 103 26 10,800 6 
Rhode Island 3,140 1,080 17,300 ? 16 50 5,510 23 
South Carolina 80,600 4,150 460,000 ° lll 24 5,700 20 
South Dakota 200,000 764 186,000 244 8 932 47 
Tennessee 109,000 5,840 629,000 108 25 5,760 19 
Texas 691,000 22,100 2,180,000 99 27 3,160 31 
Utah 220,000 2,350 1,230,000 522 4 5,580 22 
Vermont 24,900 619 70,700 ° 114 23 2,840 33 
Virginia 106,000 7,390 697,000 94 30 6,600 16 
Washington 176,000 6,130 450,000 73 36 2,550 37 
West Virginia 62,800 1,810 173,000 95 29 2,750 35 
Wisconsin 145,000 5,470 340,000 2 62 39 2,340 39 
Wyoming 253,000 501 1,010,000 2,020 l 4,000 27 
Undistributed XX XX 190,000 XX XX XX XX 
Total or average 9,370,000 ? 290,000? 37,900,000 131 XX 4,050 XX 


"Preliminary. XX Not applicable. 

‘Data are rounded to three significant digits; may not add to totals shown. 

"Partial total; excludes values that must be concealed to avoid disclosing company proprietary data. Concealed values included 
with "Undistributed." 


*Excludes Washington, DC (which has no mineral production), with an area of 179 square kilometers and a population of 563,000. 


Sources: U.S. Geological Survey and U.S. Census Bureau. 
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THE MINERAL INDUSTRY OF ALABAMA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Geological Survey of Alabama for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Alabama was $968 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 2.5% 
increase from that of 2001, following a 2.1% increase from 
2000 to 2001. The State increased to 16th in rank (17th in 2001) 
among the 50 States in total nonfuel mineral production value, 
of which Alabama accounted for almost 2.5% of the U.S. total. 

The top four nonfuel mineral commodities produced in 
Alabama in 2002 continued to be cement (portland and masonry 
combined), crushed stone, lime, and construction sand and 
gravel (descending order of value). These four commodities 
accounted for about 94% of the State’s total nonfuel mineral 
production value, whereas the combined value of cement and 
crushed stone represented about 74% of the total. In 2002, 
increased production and value of crushed stone led Alabama’s 
rise in value. In 2001, the State's increase in value resulted 
mostly from increases in crushed stone, up $12 million, lime, 
up $6 million, and cement, up more than $3 million. Smaller 
increases also occurred in common clays, up $1.6 million, and 
dimension stone, up by about $1 million. The largest decreases 
were those of construction sand and gravel and bentonite, down 
$3.5 million and $1.3 million, respectively (table 1). 

Nonfuel mineral production in Alabama consisted entirely 
of industrial minerals. Compared with USGS estimates of the 
quantities produced in 2002 in the other 49 States, Alabama 
remained second in lime and kaolin; fourth in bentonite; one 
of the top five masonry-cement-producing States; and sixth 
in portland cement. The State rose to 1st from 3d in common 
clays, to 3d from 4th of six iron-oxide-pigment-producing 
States; to 6th from 8th in salt; and to 8th from 15th in gemstones 
(gemstones ranking based upon value). Additionally, Alabama 
was a significant producer of crushed stone, construction sand 
and gravel, and industrial sand and gravel (descending order of 
value). All metal production in the State, especially that of raw 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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steel, was the result of processing materials acquired from other 
domestic and foreign sources. Production of a natural mixture 
of bauxite (no longer used to produce primary aluminum) 

and bauxitic clay with a very low iron oxide content has been 
reported to the USGS since 1995 as kaolin; it is primarily used 
to make refractory products. 

The narrative information that follows was provided by 
the Geological Survey of Alabama.’ In 2002, 160 companies 
or operations were involved in the mining and production of 
industrial nonfuel mineral resources in the State. Alabama's 
crushed stone industry surpassed the previous year's production 
with another year of record-breaking production. This included 
46 limestone-dolomite operations that produced crushed stone; 
other crushed stone operations produced granite, quartzite, 
and sandstone. Birmingham-based Vulcan Materials Co. 
remained the largest construction aggregate producer in the 
country. In 2002, 90 sand and gravel operations (including 
both construction and industrial operations) produced materials. 
The Alabama Department of Transportation (ADT) was a large 
consumer of aggregate. Its current (2002) annual maintenance 
and construction program includes the consideration of nearly 
11,000 miles of highway. This work represents one of the 
largest uses of concrete (asphaltic and bituminous-base) and 
aggregate (stone and gravel) in the State. In the course of its 
own work, the ADT publishes and periodically updates a listing 
of approved sources of coarse and fine aggregates (Alabama 
Development Office, 200381). 

With regard to other industrial minerals, micronized calcium 
carbonate and building stone were produced by marble 
operations in the State; 22 clay pit operations (including 
bentonite, common clay and shale, fire clay, fuller's earth, and 
kaolin) actively produced clay in Alabama; while still other 
nonfuel mineral operations included the production of chalk, 
dimension stone (limestone, marble, and sandstone), salt, and 
recovered sulfur. 


Exploration and Development 


Mineral exploration in Alabama continued to focus on 
industrial mineral resources, and there were several large 
expansions of existing operations in the State. The Alabama 
Development Office reported to the GSA that recent capital 
investment in new or expanding industrial mineral operations in 
2001-2 was more than $2 million, including the nonfuel mineral 
commodities of cement, crushed stone, and fire clay. 

More information on geology, hydrology, occurrence, mining 
history, and general economics of specific mineral resources in 
Alabama is available from the Geological Survey of Alabama. 


‘Lewis S. Dean, a geologist at the Geological Survey of Alabama, authored 
the text of the State mineral industry information provided by that agency. 

^A reference that includes a section mark (8) is found in the Internet 
Reference Cited section. 


3.] 


Much of this information, as well as GSA contact information, 
is available at URL http://www.gsa.state.al.us. 


Internet Reference Cited 


Alabama Development Office, 2003, List I-1—Sources of coarse and fine 
aggregates— Montgomery, Alabama, accessed August 12, 2003, at URL 
http://www.dot.state.al.us/Bureau/Materials Tests/Testing/msdsar/ 
LISTS9$65Cl1-01.pdf. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ALABAMA” 


(Thousand metric tons and thousand dollars unless) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 
Cement: 
Masonry 401 45,600 ° 380 38,900 ° 390 40,000 ° 
Portland 4,340 342,000 * 4,480 352,000 * 4,360 343,000 * 
Clays: 
Bentonite W W 132 4,010 129 3,930 
Common 2,090 23,200 2,050 24,800 2,280 24,300 
Gemstones NA 108 NA 108 NA 356 
Lime 1,950 121,000 2,040 127,000 1,980 127,000 
Sand and gravel: 
Construction 14,500 63,700 13,600 60,200 14,100 63,500 
Industrial 73] 10,100 743 9,420 743 9,420 
Stone, crushed 48,500 ' 296,000 ' 49,400 308,000 53,000 337,000 
Combined values of clays (kaolin), iron oxide 
pigments (crude), salt, stone (dimension marble 
and sandstone), and values indicated by symbol W XX 24,400 XX 20,100 XX 19,600 
Total XX 926,000 ' XX 945,000 XX 968,000 
"Estimated. PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 
TABLE 2 
ALABAMA: CRUSHED STONE SOLD OR USED, BY KIND! 
2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone” 46 ' 39,500 $237,000 $5.98 46 41,200 $252,000 $6.13 
Dolomite 3 W W 7.09 3 W W 7.18 
Marble 2' w w 6.48 ' 2 w w 6.90 
Sandstone 6 2,310 15,500 6.71 5 1,370 9,260 6.75 
Granite l w w 5.80 l w w 5.77 
Slate 2 w w 6.77 2 w w 25 
Miscellaneous stone 4 51 182 3.57 3 127 420 3.30 
Total or average XX 48,500 ' 296,000 ' 6.01" XX 49.400 308,000 6.24 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


ALABAMA: CRUSHED STONE SOLD OR USED BY PRODUCERS 


IN 2001, BY USE! 


Quantity 
(thousand 
Use metric tons) 
Construction: 
Coarse aggregates (+1 1/2 inch): 
Macadam W 
Riprap and jetty stone 121 
Filter stone W 
Other coarse aggregates 418 
Total or average 576 
Coarse aggregates, graded: 
Concrete aggregate, coarse W 
Bituminous aggregate, coarse W 
Bituminous surface-treatment aggregate W 
Other graded coarse aggregates 7,270 
Total or average 7,510 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W 
Stone sand, bituminous mix or seal W 
Screening, undesignated 130 
Other fine aggregates 2,440 
Total or average 2,980 
Coarse and fine aggregates: 
Graded road base or subbase 1,040 
Unpaved road surfacing W 
Terrazzo and exposed aggregate W 
Crusher run or fill or waste 722 
Other coarse and fine aggregates 5,230 
Total or average 7,140 
Other construction materials 1,290 
Agricultural limestone (2) 
Chemical and metallurgical: 
Cement manufacture (2) 
Lime manufacture 3,270 
Miscellaneous uses 16 
Unspecified:" 
Reported 16,900 
Estimated 7,750 
Total or average 24,600 
Grand total or average 49,400 


Value 
(thousands) 


45,300 
46,700 


W 
w 
871 


16,000 
19,600 


5.070 
W 

W 
4,140 
32,800 
43,000 
9,320 
(2) 


(2) 
21,100 
140 


110,000 
48,220 
158,000 


308,000 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


'Data are rounded to no more than three significant digits, except unit values; may 


not add to totals shown. 


*Withheld to avoid disclosing company proprietary data, included in "Grand total." 


"Reported and estimated production without a breakdown by end use. 
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Unit 
value 


TABLE 4 
ALABAMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value . Quantity — Value | 
Construction: 
Coarse aggregate (+1 1/2 inch)? 293 1,670 W W 
Coarse aggregate, graded? W W W W 
Fine aggregate (-3/8 inch)" W W 1,970 11,800 
Coarse and fine aggregate" 4,310 23,300 W W 
Other construction materials -- -- 1,290 9,320 E i 
Agricultural" W W W W = 2: 
Chemical and metallurgical’ -- -- W W sš E 
Other miscellaneous uses 4 21 12 119 -- == 
Unspecified: 
Reported 3.400 22,300 10,400 70,200 3,020 17,500 
Estimated 840 5,900 6,800 42,000 110 630 
Total 12,400 73,900 32,900 204,000 3,900 29,000 
Unspecified districts 
Quantity Value 


= = = = 


Construction: 


Coarse aggregate (+1 1/2 inch)” = 2b 

Coarse aggregate, graded’ 93 713 

Fine aggregate (-3/8 inch)“ 22 144 

Coarse and fine aggregate” 43 204 

Other construction materials -- -- 
Agricultural® = ss 
Chemical and metallurgical’ se "e 
Other miscellaneous uses -- -- 
Unspecified:" 

Reported -- -- 

Estimated -- -- 

Total 158 1,060 

W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
2 Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
3 Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and other graded coarse 
aggregates. 
“Includes stone sand (concrete), stone sand bituminous mix or seal, screening (undesignated), and other fine aggregates. 
Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, 
and other coarse and fine aggregates. 
“Includes agricultural limestone. 
"Includes cement manufacture and lime manufacture. 
Reported and estimated production without a breakdown by end use. 
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TABLE 5 


ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 


BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value 

Use metric tons) (thousands) 

Concrete aggregates (including concrete sand)" 4,570 $17,400 

Concrete products (blocks, bricks, pipe, decorative, etc.) 148 1,210 

Asphalt concrete aggregates and other bituminous mixtures 906 4,960 

Road base and coverings 307 1,390 

Road stabilization (lime) 26 171 

Fill 253 750 

Other miscellaneous uses 5 23 
Unspecified:" 

Reported 2,680 13,100 

Estimated 4,600 20,300 

Total or average 13,600 60,200 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 
Reported and estimated production without a breakdown by end use. 


TABLE 6 


ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District ] District 2 
Use Quantity Value Quantity Value 
Concrete aggregates (including concrete sand)" 827 5,010 1,270 5,140 
Concrete products (blocks, bricks, pipe, decorative, etc.) -- -- -- -- 
Asphaltic concrete aggregates and road base materials” 249 1,290 411 2,570 
Fill 136 510 9 19 
Other miscellaneous uses“ ] 6 120 534 
Unspecified:" 
Reported -- -- -- -- 
Estimated 45 200 110 470 
Total 1,260 7,010 1,910 8,740 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

4 : 

Includes snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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Unit 
value 
$3.81 
8.18 
5.47 
4.53 
6.58 
2.96 
4.60 
4.89 
4.46 
4.43 
District 3 
Quantity Value 
2,480 7,220 
148 1,210 
580 2,660 
108 22] 
62 394 
2,680 13,100 
4,400 19,630 
10,500 44,400 
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THE MINERAL INDUSTRY OF ALASKA 


In 2002, the estimated value' of nonfuel mineral production 
for Alaska was about $1.03 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 5% increase 
from that of 2001? and followed an 11.4 % decrease from 2000 
to 2001. The State was 13th in rank in 2002 (16th in 2001) 
among the 50 States in total nonfuel mineral production value 
and accounted for more than 2.5% of the U.S. total. 

During 2002, metallic minerals accounted for nearly 94% 
of the State’s total nonfuel mineral production value. A 
large majority of this was the result of zinc, lead, and silver 
production (descending order of value) at Teck Cominco Alaska 
Inc.’s Red Dog Mine, which 1s near Kotzebue in northwestern 
Alaska, and gold production from the Kinross Gold Corp.’s Fort 
Knox Mine, which is near Fairbanks in east-central Alaska. In 
2002, most of the State’s rise in nonfuel mineral value resulted 
from increases in most of the metal commodities. Gold led the 
way with the largest increase (table 1), while the higher values 
of lead, zinc, and silver (descending order of increase) combined 
for a total increase of about $33 million. Although zinc 
production and value increased, its prices remained relatively 
low. Construction sand and gravel had a small increase in 
production and value and all other commodities remained 
virtually the same. 

In 2001, nearly all nonfuel minerals increased in value except 
for zinc; the base metal’s value dropped by more than $100 
million, because of low metal prices. Construction sand and 
gravel and lead were up by about $12 million each, gold was up 
$6 million, and crushed stone was up by about $1 million, while 
copper and silver were down slightly (table 1). 

Based upon USGS estimates of the quantities produced in the 
50 States during 2002, Alaska, as well as remaining first in zinc, 
rose to first from second in the Nation in the production and 
value of silver. The State continued to be second in lead and 
third of 10 gold-producing States. Production of peat in Alaska 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

*Gold figures in table 1, as reported to the USGS, may differ with estimates 
made by the Alaska Department of Natural Resources, Division of Geological 
and Geophysical Surveys (DGGS). The canvassing of gold placer mineral 
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was not reported to the USGS partly because of reporting 
difficulties associated with the seasonal, intermittent nature 
of the mineral commodity’s mining in the State. The Alaska 
Department of Natural Resources, Division of Geological and 
Geophysical Surveys (DGGS), estimated peat production to 
be about 26,800 cubic meters for an estimated value of about 
$175,000. Additionally, the DGGS reported production of jade 
and soapstone combined to be about 1.8 metric tons (t) at an 
estimated value of $25,000 (Swainbank and Szumigala, 2003). 
The DGGS provided the following narrative information; the 
data are based on DGGS surveys and estimates (Swainbank and 
Szumigala, 2003). The total minerals industry employment in 
2002 was estimated to be 2,700 full-time-equivalent jobs, a drop 
of about 140 jobs from the 2,840 jobs reported in 2001. Most of 
the decline was in the development sector, counteracted to some 
extent by an increase in the industrial minerals sector and lode 
gold mine employment. The largest mine employment in 2002 
was in the sand and gravel industry (660), followed by the base- 
metals industry (560), and gold and silver lode mining (413). 
The Usibelli Coal Mine (UCM) laid off 30 of its 110 employees 
during 2002. The total amount of coal mined from UCM near 
Healy in 2002 was 1,050,000 t, considerably less than in past 
years. The reason for the decline was the expiration of its 
coal export contract with Korea Electric Power Corporation 
(KEPCO). 


Exploration, Development, and Drilling Activities 


Exploration expenditures increased from $24 million in 
2001 to $25 million in 2002. Exploration during 2002 took 
place across most regions of the State, with almost half of 
the exploration funds spent in southwestern Alaska. Eastern 
Alaska was the next most active region, but expenditures 
dropped almost to half of 2001 levels. The Seward Peninsula 
experienced a rebirth in activity. More than $17 million 
was spent exploring on gold and associated precious-metal 
projects across the State. The largest exploration project in 
Alaska was NovaGold Resources' Donlin Creek gold property 
in southwestern Alaska. Other large projects were Northern 
Dynasty's Pebble project in southwestern Alaska, Kinross 
Gold's Fairbanks mining district exploration program, and 
Kennecott's exploration program at Greens Creek Mine. As 
in years past, most exploration funds, more than 70%, were 
derived from Canadian sources. 


production was discontinued by the U.S. Bureau of Mines (the Federal agency 
responsible for U.S. nonfuel mineral production data collection from 1924-94) in 
1994. Gold production and value data in table | contain data that will be further 
estimated by the USGS in cooperation with the DGGS. Current estimates based 
on data collected by the DGGS indicate the production quantity in 2000, 17,200 
kg valued at $154 million; in 2001, 17,100 kg valued at $149 million; and in 
2002, 17,400 kg valued at $174 million (Swainbank and Szumigala, 2003). The 
USGS final 1999-2001 total gold production and value data for Alaska, done in 
collaboration with the DGGS, will be published in the USGS Mineral Industry 
Surveys—Gold, 2002 Annual Review and in the subsequent Gold chapter in 
Volume I of the 2002 USGS Minerals Yearbook. 
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News from the Donlin Creek gold project dominated Alaska’s 
exploration sector during 2002. A new resource announced 
in early 2002 increased measured and indicated resources to 
137,000 t of gold grading 5.21 grams per metric ton (g/t) and 
inferred resources to 193,000 t of gold grading 5.21 g/t. Total 
resources are 712,000 t of gold at an average grade of 3 g/t, 
ranking Donlin Creek as the 22nd largest gold deposit ever 
discovered in the world. 

Kennecott Minerals continued exploration to expand ore 
zones at the Greens Creek Mine. Exploration remained focused 
on the silver-rich 200 South ore body, where new resources were 
identified in 2001 and 2002. Continued aggressive exploration 
during 2002 added to these resources, with new discoveries 
at Akivik Zone, Aurora Zone, and Far East Zone. During the 
2002 program, NovaGold completed 347 drill holes (195 core 
holes and 152 rotary holes) for a total of 51,000 meters (m). 
This includes 39,000 m of core drilling and 12,000 m of rotary 
drilling in 2002. 

Development expenditures plunged from $81 million in 2001 
to $34 million in 2002. The decline in development investment 
mainly reflects completion of ongoing projects at Red Dog 
Mine in northern Alaska, but small projects were reported at the 
Fort Knox/True North complex, Usibelli Coal Mine, and Pogo 
in the interior and at Kensington and Greens Creek mines in 
southeastern Alaska. 

Drilling was conducted during all phases of mining 
(exploration, development, and production) on various 
projects across Alaska during 2002. Preliminary drilling 
totals for 2002 were 122,000 m of core drilling and 32,800 
m of reverse-circulation drilling. Hardrock core (sometimes 
referred to as hardrock diamond drilling) footage in 2002 was 
approximately 59% higher than the 73,300 m reported drilled 
in 2001. Reverse-circulation drilling footage also increased 
approximately 42% higher than the 23,100 m reported drilled in 
2001. Hardrock core footage for 2002 was approximately 11% 
lower than the average core footage reported in Alaska from 
1996 to 2001. Reverse-circulation drilling footage for 2002 was 
equal to the average reverse-circulation drilling footage from 
1996 to 2001. Drilling at placer mines was largely unreported 
for 2002, with 380 m reported to date. Major drill programs 
were conducted by NovaGold Resources Inc. at the Donlin 
Creek deposit, by Northern Dynasty Minerals Ltd. at the Pebble 
property, by Chapleau Resources Ltd. at the Kougarok property, 
by Kinross Gold Corp. in the Fairbanks mining district including 
Fort Knox and True North Mines, by Teck Pogo Inc. at the Pogo 
property, and by Kennecott Minerals Co. at Greens Creek Mine. 

Navigator Exploration Corp. and Chapleau Resources Ltd. 
planned a minimum $600,000 drilling program on the Kougarok 
tantalum-tin prospect in the north-central Seward Peninsula, 
which is approximately 110 kilometers (km) north of Nome, 
AK. The Kougarok property appears to be underlain to 210 m. 
The program confirmed the presence of a large, well-preserved, 
tantalum-bearing granitic system. Given current (2002) 
tantalum prices, however, the economic potential of the deposit 
appears limited. 
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Commodity Review 


Industrial Minerals 


Production of sand and gravel in 2002 was, at a minimum, 
16.4 million metric tons (Mt). Most of the use was for 
scheduled roadwork in south-central and interior Alaska, but 
flooding on the Kenai and major earthquake damage in the 
eastern interior required major road repairs late in the year. As 
usual, there was a large amount of sand and gravel used in the 
North Slope oilfields. 

Demand for crushed stone declined sharply from past years to 
only about 1.3 Mt, with most of the decline in southeast Alaska 
because the U.S. Forest Service was not constructing many 
roads. 


Metals 


Production was robust at the Red Dog Mine and the Fort 
Knox Mine and reached record levels at the Greens Creek 
Mine. The Red Dog and Greens Creek mines, the primary 
producers of zinc and lead concentrates, also produced silver. 
Gold production was reported from Fort Knox, Greens Creek, 
and Illinois Creek hard rock mines, and at least 40 placer 
mines. Placer gold production levels were comparable to 
those of previous year and are expected to increase in 2003 
corresponding to the rising price of gold. With a workforce of 
262 people, Kennecott Minerals Co. milled a record 665,000 
t of ore from its Greens Creek Mine in 2002, up 11.5% from 
the 597,000 t milled in 2001. Head grade of the ore was 
12.52% zinc, 4.73% lead, 676 g/t silver, and 7 g/t ton gold. The 
concentrate contained 72,900 t of zinc, 25,000 t of lead, 339 
t of silver, and 3,190 t of gold. At the beginning of 2003, the 
proven/probable reserve stood at 6.4 Mt of 11.4% zinc, 4.2% 
lead, 511 g/t silver, and 4 g/t gold. Other resources were 2.4 Mt 
at 11.3% zinc, 4.9% lead, 583 g/t silver, and 4 g/t gold. 

Gold.—Fairbanks Gold Mining Inc. (FGMI) (a subsidiary 
of Kinross Gold Corp.) is the operator of Fort Knox Mine and 
the satellite True North Mine about 40 km north of Fairbanks. 
During 2002, with a workforce of 360, FGMI recovered 12.8 t 
of gold from 13.8 Mt of ore milled. The ore was derived from 
10.4 Mt mined at True North and 22.2 Mt mined at Fort Knox. 

American Reclamation Group LLC. continued leaching gold 
from 349,000 t of ore added to the existing heaps at Illinois 
Creek Mine and conducted a limited exploration program 
designed to prospect for the northward extension of the vein in 
the East Pit. The mine employed workers, many of whom are 
from the nearby villages of Ruby, Galena, Huslia, Kaltag, and 
Nulato. 

Production from about 40 placer gold mines was about 622 
kilograms (kg), slightly less than the 710 kg reported in 2001. 
The decline was the least in more than 4 years, and with a 
significant increase in the price of gold late in the year, placer 
gold production is expected to increase next year. 
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Zinc, Lead, and Silver.—At Red Dog Mine near Kotzebue in 
northwestern Alaska, 3,170,00 t of ore was milled, down 64,000 
t from the year before. However, the Mill Optimization Project 
of past years resulted in production of a record 1,240,000 t 
of concentrate with 579,000 t of contained zinc and 108,000 
t of contained lead and an estimated 210 t of silver. The ore 
grade was 21% zinc, 5.4% lead, and 93 g/t silver. Despite the 
higher grade of ore and better recovery, the average price of 
zinc in 2002 ($0.35 per pound) was so much lower than the 
2001 average ($0.40 per pound) that the mine reported a loss of 
$28 million for the year. In July 2002, Red Dog employed 521 
regular employees and 59 temporary or casual employees for 
a total of 580. Of these, 59% were shareholders of the NANA 
Regional Corp. 


Government Programs, Activities, and Reclamation Awards 


The DGGS conducted a regional geologic mapping project in 
the Salcha River-Pogo geophysical tract within the Big Delta 
Quadrangle. Geologic mapping and geochemical sampling were 
conducted in a 60-day program stretching from the Salcha River 
near Caribou Creek to the Goodpaster River drainage near the 
Pogo gold property. 

Airborne geophysical surveys funded by DGGS were flown in 
the Council area east of Nome. DGGS also released results of 
surveys from three areas flown in 2001: in the area southeast of 
the Pogo deposit, in the Broad Pass area south of Cantwell, and 
in the Bonnifield district east of Healy. 

Geophysical surveys funded by the Bureau of Land 
Management (BLM) and managed by DGGS were flown in the 
Denali Block west of Paxson and in the Red Devil-Sleetmute 
area of southwestern Alaska. Existing company data were 
incorporated into the Denali Block data. 

Also in 2002, 95,100 hectares (ha) of the strategic Denali 
Block area, containing some of the best copper-nickel- 
platinum-group-elements targets, were tentatively approved for 
transfer to the State of Alaska. 

DGOGS conducted approximately 60 days of fieldwork in the 
Salcha River-Pogo area during 2002. Geologic maps covering 
approximately 109,000 ha in the area will be published in June 
2003. 

The U.S. Geological Survey (USGS) conducted studies for 
several years on the Red Dog deposit. Recent results include 
a possible regional exploration tool for *Red Dog-type" 
massive-sulfide mineralization in Pennsylvanian Kuna shale. 
Geochemical indications of mineralization include greater than 
2 parts per million (ppm) germanium, greater than 1.2 ppm 
thallium, greater than 45 ppm arsenic, and greater than or equal 
to 20 ppm antimony. 

During the last two summers, USGS and Calista Native Corp. 
geologists collected geochemical samples in southwestern 
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Alaska in conjunction with the National Geochemical Survey, 

a nationwide program designed to establish baseline chemical 
data in the geologic environment. These data are useful in 
mineral exploration and environmental studies. More than 350 
randomly chosen sample sites were visited in 2001 and 2002. 
At each site, stream sediment and heavy-mineral concentrate 
samples were collected for chemical and mineralogical 
analyses. At many sites, vegetation samples were also collected 
to evaluate naturally occurring metal absorption by various 
plant species. In 2002, USGS geologists also began collecting 
water samples to study metal concentrations and their transport 
in surface and subsurface waters in Donlin Creek and the 
surrounding area. NovaGold Resources hired an independent 
contractor to conduct similar hydrologic studies on the property. 
These studies will continue for the next few years to document 
the natural background concentrations of various metals in the 
environment prior to future development of a mine at Donlin 
Creek. This information will be valuable in determining 
permitting and environmental monitoring requirements at 
Donlin Creek. 

The 2002 USGS program in the Talkeetna Mountains area 
included gravity and magnetic geophysical studies. Wrangellia 
terrane, including host rocks for ultramafic intrusions and 
possible platinum-group metals mineralization, was found to be 
two times larger in the area than previously mapped and at least 
48 km wider, according to geophysical study results and models. 

The BLM conducted a 7-week field program in the Delta 
River mining district of eastern and south-central Alaska, in 
which it visited 108 sites (lode, placer, industrial, and coal) and 
collected 355 samples. BLM plans to conduct 2 more years of 
fieldwork and possibly acquire more airborne geophysical data 
in this area. 

At the end of October, the Federal Mine Safety and Health 
Administration (MSHA) presented the True North Mine with a 
Sentinels of Safety Award for 135,554 hours without lost time 
because of a work injury during the construction and startup 
of the mine. The Alaska Department of Natural Resources 
(DNR) bestowed a reclamation award to a private citizen for 
his reclamation activities on Birch Creek in the Circle mining 
district between 1995 and 2002. The DNR also gave the 
BLM an award for innovative thinking at the Elim project on 
the Seward Peninsula, which considerably reduced costs of 
reclamation. 


Reference Cited 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ALASKA”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 
Gemstones NA 11 NA 12 NA 12 
Gold? * kilograms 15,600 140,000 16,700 146,000 16,300 160,000 
Sand and gravel, construction 10,600 53,500 11,300 65,600 11,500 67,800 
Stone, crushed 1,400 7,110 1,490 > 8,140 > 1,500 8.400 
Combined values of copper, lead, silver, stone 
[crushed dolomite, limestone, and slate (2001)], zinc XX 911,000 XX 763,000 XX 796,000 
Total XX 1,110,000 ' XX 983,000 XX 1,030,000 
Preliminary. ‘Revised. NA Not available. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 
?Recoverable content of Ores, etc. 
*Data collected by the State. 
*Excludes certain stones; kind and value included with "Combined values" data. 
TABLE 2 
ALASKA: CRUSHED STONE SOLD OR USED, BY KIND'? 
2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone-dolomite -- -- -- -- l W W w 
Marble -- -- -- -- | 45 $533 $11.84 
Granite 2 (3) (3) $5.14 2 (3) (3) 8.00 
Traprock 4 (3) (3) 5.03 4 (3) (3) 4.12 
Slate -- -- -- -- l W W W 
Miscellaneous stone 6 (3) (3) 3.12 6 (3) (3) 5.46 
Total or average XX 1,400 $7,110 5.08 XX 1,490 8,140 5.48 


W Withheld from total to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^Data derived, in part, from information obtained from the Alaska Department of Natural Resources, Division of 
Geological and Geophysical Surveys. 


*Withheld to avoid disclosing company proprietary data; included in "Total." 
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TABLE 3 
ALASKA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE!:2 
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'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


Includes railroad ballast. 
: Reported and estimated production without a breakdown by end use. 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 4 $18 $4.50 
Other coarse aggregates 7 33 4.71 
Coarse aggregate, graded, railroad ballast W W 4.08 
Coarse and fine aggregates: 
Graded road base or subbase W W 3.64 
Unpaved road surfacing W W 3.64 
Crusher run (select material or fill) 56 363 6.48 
Special: 
Whiting or whiting substitute W W 11.74 
Other fillers or extenders W W 11.74 
Unspecified:? 
Reported 1,030 5,660 5.51 
Estimated 220 1,080 4.87 
Total or average 1,490 8,140 5.48 
W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
2Data derived, in part, from information obtained from the Alaska Department Natural Resoures, 
Division of Geological and Geophysical Surveys. 
"Reported and estimated production without a breakdown by end use. 
TABLE 4 
ALASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY MAJOR USE CATEGORY 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products 1,880 $9,760 $5.19 
Plaster and gunite sands 9 130 14.44 
Asphalt concrete aggregates and other bituminous mixtures 440 4,980 11:32 
Road base and coverings 776 5,520 7.11 
Fill 676 2,190 3.24 
Snow and ice control 16 142 8.88 
Other miscellaneous uses” 80 483 6.04 
Unspecified:" 
Reported 7,050 40,100 5.69 
Estimated 412 2,300 5.63 
Total or average 11,300 65,600 5.81 
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THE MINERAL INDUSTRY OF ARIZONA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Arizona Department of Mines and Mineral Resources for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Arizona was $1.9 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 12% 
decrease from the $2.17 billion of 2001? and followed a 13.5% 
decrease from 2000 to 2001. Arizona accounted for 5% of total 
nonfuel mineral production value in the Nation and was fifth in 
rank (third in 2001). 

Arizona continued in 2002 to be the leading copper-producing 
State, accounting for two-thirds of total U.S. copper mine 
production and value. Copper was the State’s leading nonfuel 
mineral, also representing about two-thirds of Arizona’s total 
nonfuel mineral production value. Both the quantity and the 
value of copper production decreased in 2002 because of lower 
average copper prices and the continued scaling back of some 
operations. Construction sand and gravel was Arizona’s second 
leading nonfuel mineral, accounting for about 14% of the State’s 
same total value, followed by portland cement, molybdenum 
concentrates, crushed stone, and lime. 

In 2001, copper mine production was down by about 5%, but 
because of lower average copper prices, the value of production 
was down almost 18%. The $320 million decrease in copper’s 
value, a $16 million decrease in construction sand and gravel, 

a $9 million drop in portland cement (although production was 
up slightly), plus a significant decrease in the production and 
value of silver accounted for most of the State’s drop in value. 
The largest single increase was in the production and value of 
molybdenum, up about $16 million (table 1). All other changes 
were about $1 million or less—relatively inconsequential to the 
State's overall change in value. 

Based upon USGS production data in the 50 States during 
2002, Arizona remained the leading State in copper and 
molybdenum (concentrate) output (descending order of value), 
second in gemstones (by value), fourth in construction sand and 
gravel and zeolites, and seventh in dimension stone. The State 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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had a significant increase in pumice and pumicite production, 
rising to 1st from 5th; was tied for 3d in crude perlite; increased 
to 5th from 6th in silver; and continued to be 10th of 10 gold- 
producing States. Additionally, Arizona continued to be a 
significant producer of portland cement, lime, and masonry 
cement. 

The Arizona Department of Mines and Mineral Resources: 
(ADMMR) provided the following narrative information. Data 
presented in ADMMR reports may differ somewhat from data 
reported by the USGS in table 1. 


Commodity Review 
Industrial Minerals 


Crushed Stone and Sand and Gravel.—In midyear 2002, 
Rinker Materials Corp. (a subsidiary of CSR Ltd. in Australia) 
acquired Kiewit Materials Co. for $540 million. About 80% of 
Kiewit’s operations are in Arizona, including sand and gravel 
quarries and asphalt and concrete operations that operated 
statewide under the names San Xavier Rock and Materials, 
Tanner Companies, and United Metro Materials. Kiewit was the 
Nation’s 16th largest aggregate producer. Its aggregate reserves 
total more than 730 million metric tons (Mt), or about a 30- 
year reserve life. The acquisition makes Rinker the fifth largest 
aggregate producer and the second largest premix concrete 
producer in the United States. The five largest producers now 
control about 25% of the Nation’s aggregate market. 

Dimension Stone.—Growth in the dimension stone mining 
segment continued. Seventeen companies were active; cut 
sandstone and split flagstone were the predominate products. 
Although reported production data was limited, employment 
totaled 690 workers. ADMMR estimated sandstone-flagstone 
annual production at 340,000 metric tons per year (t/yr) with an 
estimated mine value of $51.4 million. New producers included 
Hammond Wholesale Stone, Howard Grey Stone, Horner Stone, 
Mortimer Stone, Silver Arrow Stone Co., and Stone World. 

Alpha Calcit Arizona Ltd. submitted a mining plan of 
operations (MPO) to the Coronado National Forest to mine 
calcium carbonate at the rate of 90,000 t/yr from the Alpha 
Calcit Marble Mine at the north end of the Dragoon Mountains. 
The Coronado National Forest had began the National 
Environmental Policy Act (NEPA) process and projected release 
of the draft environmental impact statement (EIS) by December 
2003 and the final EIS by March 2004. Alpha Calcit plans to 
supply special additives to the paper and plastics industries. 

Gypsum.—In the first quarter of 2002, British Plasterboard, 
the world's largest manufacturer of gypsum wallboard, bought 
the three wallboard plants owned by James Hardie Industries 


3Nyal J. Niemuth, Mining Engineer, authored the text of the State mineral 
industry information provided by the Arizona Department of Mines and Mineral 
Resources. 
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and its Western Mining and Minerals gypsum mine near 
Littlefield, AZ, south of St. George, UT. Current gypsum 
production at Western Mining and Minerals was about 640,000 
t/yr. This is more than the combined total of Arizona’s five 
other producers. Western Mining and Minerals reported plans to 
double capacity to 1,280,000 t/yr by yearend 2004. Essentially 
100% of Western’s production is consumed in the Las Vegas 
area for wallboard manufacture and portland cement production. 


Metals 


Copper.—Arizona continued to be the number one copper- 
producing State, accounting for 67% of U.S. production. The 
U.S. producer cathode price averaged $0.758 per pound, a fall 
of only 1.6% from 2001. 

Losses continued for Arizona’s copper producers in 2002. 
The economic loss to the State was huge. The estimated value 
of Arizona’s 2002 copper production was $1.26 billion, a 
decline of $210 million. The decline from the 1995 peak of 
$3.5 billion was dramatic. In 1995, copper accounted for more 
than 80% of the State’s mineral value compared to about 56% 
for 2002. As the copper industry has struggled during the past 5 
years, approximately 6,000 miners have been laid off. 

In midyear 2002, the U.S. Department of Justice temporarily 
blocked the sale by ASARCO Incorporated (a subsidiary of 
Grupo Mexico S.A. de C.V.) of its 54% share of Southern Peru 
Copper Corp. (SPCC) because of concern about the company’s 
financial ability to meet current and pending environmental 
obligations in the United States. The sale to Grupo Mexico’s 
intermediary, Americas Mining Corp., would strengthen 
Asarco’s financial situation and allow it to repay $450 million 
in financing originally due in November 2002. The lenders 
extended the deadline until early 2003 while talks between 
Asarco and the U.S. Department of Justice continued. In 
January 2003, an agreement was reached allowing Asarco to 
transfer its interest in SPCC, but required $100 million to be 
placed in a trust to fund environmental cleanup In Arizona and 
other States. 

Asarco mined high-grade areas of the Ray Mine that averaged 
as high as 0.85% copper to help cut costs and generate more 
income. The high-grade material contributed to a record 
173,000 metric tons (t) of copper being recovered, 13,000 
t more than in 2001. Although leach solvent extraction- 
electrowin (SX-EW) production was down slightly from last 
year’s record level, copper recovered in concentrate from the 
two concentrators increased 16% to a record 132,000 t. For 
a 2-month period at midyear, stripping activity was halted at 
Ray, resulting in more employee layoffs. Asarco also deferred 
maintenance and capital purchases to conserve cash. 

Unlike Ray, the high-cost Mission Mine suffered cutbacks 
in production, operating at one-third of mill capacity for the 
first half of the year. At midyear, stripping activity was halted 
at Mission, and a possible closure was announced 1n the fall. 
The mine cutbacks have affected the Hayden smelter, and it 
is operating well below capacity. In late December, Asarco 
announced it would further reduce production at Mission to 
15% of capacity, about 23,000 t/yr, rather than close the mine. 
Asarco also sought a temporary 15% pay cut for employees, but 
workers rejected the proposal. 
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The Silver Bell Mine, a 125-employee all-leach operation, 
produced 20,000 t of copper in 2002. Asarco agreed to remove 
a pipeline, a power line, and a road from the property that is on 
Federal lands, now included within the boundaries of Ironwood 
National Monument. 

BHP-Billiton announced tt would permanently close the 
San Manuel open pit and underground mine facility in January 
2002. The mine’s in situ leach operation, producing about 450 
metric tons per month via SX-EW, was also shut down. All 
underground equipment has been removed and the dewatering 
pumps have been turned off. Removal of surface equipment, 
including the access and production headframes and hoists, 
mades it quite unlikely the underground mine would reopen. 
The underground mine, shut down since 1999, had hoisted 
a world record 630 Mt of ore during its operation. The San 
Manuel smelter, refinery, and rod plant continued to be on care- 
and-maintenance status and remained for sale. 

Recognizing the extensive leach technology and expertise 
within the company, BHP-Billiton decided to conduct large- 
scale testing at Pinto Valley. Permits were acquired to test 
low-cost, enhanced bio-leach recovery of copper from primary 
sulfide mineralization. If successful, the demonstration project 
could return the mine to production as a chalcopyrite mine-for- 
leach facility. 

Kennecott Exploration Co. continued the deep drilling 
program on the Magma Porphyry, also called Resolution 
Copper. Though multiple drill rigs were on the property for 
much of the year, no results have been announced. The new 
discovery was described previously by BHP (Manske and Paul, 
2002). Notable characteristics reported by Manske and Paul 
were large hypogene zones of pyrite—bornite-chalcocite with 
grades of 1.0% to 2.0% copper. They characterized it as a giant 
copper system with a metal content greater than most known 
copper deposits. In a mineral terrain previously thought to be 
well understood, the deposit was a surprising and impressive 
discovery. 

Phelps Dodge Corp.’s Morenci Mine increased total copper 
production by 19,000 t. In the first full year of all-leach 
operation, 374,000 t of copper was recovered via SX-EW. 
About 35% of production came from the high-grade crushed 
leach portion of the operation. 

At the Bagdad and Sierrita mines, production cutbacks 
reduced output by 35% and 37%, respectively, which was less 
than originally anticipated. Production at Bagdad and Sierrita 
fell to 76,000 t and 69,000 t, respectively. Phelps Dodge 
reported the production cutbacks would last as long as market 
conditions dictate. 

At the Bagdad Mine, construction proceeded on a $40 million 
concentrate pressure leach plant and EW expansion. Phelps 
Dodge had two new process technologies under consideration: 
a high-temperature-pressure oxidation that converts all sulfur 
to sulfuric acid and a medium-temperature-pressure oxidation 
where sulfur is converted to elemental sulfur. The first method 
will be used at Bagdad where an 3.4-meter (m) diameter by 
15-m long vessel will operate at 225° C and 475-pounds-per- 
square-inch pressure. The demonstration plant was anticipated 
to be complete in the second quarter of 2003 and will process 
15% of concentrate output into cathode copper and provide 
sulfuric acid for conventional heap leaching at the mine. 
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The final EIS for the Safford leach project (Safford and San 
Juan deposits) was to be released in the second quarter of 2003, 
according to U.S. Bureau of Land Management officials. The 
delay in release was caused by concern by the U.S. Bureau of 
Indian Affairs and the San Carlos Indians about possible impacts 
of ground water withdrawals. Predicted impacts were a ground 
water model's predicted withdrawal of 250,000 cubic meters 
of water during the 16-year mine life. Efforts for the Safford 
project began 8 years ago. The proposed project would produce 
113,000 t/yr of copper and employ 250 people during its 16- 
year proposed mine life. Obtaining approval will not mean 
construction would automatically begin immediately. Phelps 
Dodge said it would consider the copper market and compare 
costs to restarting mothballed capacity at other operations. 

Gold and Uranium.—American Bonanza Gold Mining 
Corp. was able to raise funds for exploration at Copperstone 
in western Arizona. Late in the year, work was underway to 
extend an adit to allow underground drilling of the “D Zone.” 
Rising gold prices resulted in increased interest among junior 
companies who announced property acquisitions or had work 
programs underway in a number of districts across the State. 

Low prices have discouraged mining and exploration at 
uranium mineralized breccia pipes on the Colorado Plateau 
for a number of years. Taiwan Power Co. and RME Holding 
Co. put up their mineral holdings for sale. Included were the 
sage, Wate, and SBF pipes with proven and potential reserves 
containing 4,500 t of uranium oxide (U,O,) in material grading 
0.67% to 0.83%. A fourth pipe also contains drill-indicated 
high-grade mineralization. Unfortunately, there has been little 
interest, and some portions of the lands have been relinquished. 
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Government Programs 


The Aggregate Mining Community Notice Act became 
Arizona law, potentially affecting certain new or major 
modifications to existing aggregate operations in counties 
with more than 2 million residents (only Maricopa County at 
present). Upon petition by at least 100 residents who reside 
within 0.8 kilometer (km) of an existing aggregate mining 
operation, the board of supervisors shall designate and establish 
the boundaries of an aggregate mining operations zoning 
district. In addition, the board of supervisors may establish 
districts on initiative of the board. Within these districts, the 
law requires operators to file a community notice with the 
State Mine Inspector and with residents within a 0.8 km of 
the operation and establishes committees to mediate disputes 
between the public and operators. 

The establishment of numerous national monuments in 
the western States, some of which were in mineralized areas, 
caused the loss of 800,000 ha of multiple-use lands. The U.S. 
District Court of Appeals for the District of Columbia affirmed 
lower court rulings that had dismissed challenges to the 
constitutionality of their creation. The Mountain States Legal 
Foundation planned an appeal to the Supreme Court. 

The ADMMR acquired data at a high rate. The donation last 
year by GEOEXploration Co. of geophysical data, maps, and 
mine files was the largest ever received. Cataloging efforts 
continue prior to public release of the data. 


Reference Cited 


Manske, S.L., and Paul, A.H., 2002, Geology of a major new porphyry copper 
center in the Superior (Pioneer) District, Arizona: Economic Geology, v. 97, 
no. 2, March-April, p. 197-220. 
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Mineral 
Clays, common 


Copper 


Gemstones 

Gold’ 

Sand and gravel, construction 
Silver 

Stone, crushed 

Zeolites 


Combined values of cement, clays (bentonite), 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN ARIZONA ``“ 


gypsum, (crude), Iron oxide pigments [crude 2000)], 
lime, mica (2002), molybdenum concentrates, 


perlite (crude), pumice and pumicite, salt, sand 


and gravel (industrial), stone (dimension sandstone), 


and values indicated by symbol W 


Total 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 

Quantity Value Quantity Value 
W W W W 
929 1,810,000 879 1,490,000 
NA 2,920 NA 1,610 
kilograms W W W W 
59,400 304,000 52,900 288,000 
metric tons 133 ' 21,400 ' W W 
8,030 48,200 8,320 49,600 
metric tons (4) NA (4) NA 
XX 326,000 XX 343,000 
XX 2,510,000 XX 2,170,000 


2002P 
Quantity 
42 ° 
760 
NA 
129 
49,200 
W 
8,200 
(4) 


XX 
XX 


Value 

12 * 
1,260,000 
1,640 
1,270 
273,000 
W 
49,900 
NA 


321,000 
1,900,000 


“Estimated. "Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; values included with "Combined values" 


data. XX Not applicable. 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 


*Withheld to avoid disclosing company proprietary data. 


Kind 

Limestone 
Marble 
Granite 
Traprock 
Sandstone and quartzite 
Volcanic cinder and scoria 
Miscellaneous stone 

Total or average 


TABLE 2 


ARIZONA: CRUSHED STONE SOLD OR USED, BY KIND! 


Unit 
value 
$5.07 
8.96 
7.71 
11.54 
5.00 
: 4.84 
š 5.90 
6.01 


2000 
Number Quantity 
of (thousand Value 

quarries metric tons) (thousands) 
10 4,280 $21,700 
2 W W 
22 1,870 14,400 
l W W 
2 W W 
y 186 ' 901 
11° 1,450 ' 8,560 
XX 8,030 48,200 


2001 
Number Quantity 
of (thousand 
quarries metric tons) 
9 4,490 
l W 
21 2,150 
l W 
2 W 
7 148 
8 1,300 
XX 8,320 


"Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


5.4 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2002 


Value Unit 
(thousands) value 
$23,100 $5.15 
W 5.48 
16,200 7.51 
W 5.51 
W 5.25 
769 5.20 
8,350 6.40 
49,600 5.97 


TABLE 3 
ARIZONA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 

Coarse aggregate (+1 1/2 inch): 

Riprap and jetty stone W W $8.93 
Other coarse aggregates W W 3.42 

Coarse aggregate, graded, other graded coarse aggregate w w 3.63 

Fine aggregate (-3/8 inch), other fine aggregate w w 3.64 

Coarse and fine aggregates: 

Graded road base or subbase w w 3.84 
Unpaved road surfacing w w 3.58 
Terrazzo and exposed aggregate w w 13.15 
Crusher run (select material or fill) W W 3.53 
Other coarse and fine aggregates 163 $591 3.63 

Other construction materials 173 1,320 7.65 
Chemical and metallurgical: 

Cement manufacture W w 5.10 
Other miscellaneous uses and specified uses not listed w w 6.06 
Unspecified:" 

Reported 1,770 11,400 6.44 

Estimated 2,700 14,000 5.29 

Total or average 8,320 49.600 5.97 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 4 
ARIZONA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)” W W W W W W 
Coarse aggregate, graded" -- -- -- -- W w 
Fine aggregate (-3/8 inch) -- -- -- -- W W 
Coarse and fine aggregate" W W -- -- W W 
Other construction materials 31 386 -- -- 142 937 
Chemical and metallurgical? W W -- -- W W 
Other miscellaneous uses’ -- -- -- -- W W 
Unspecified:' 
Reported W W W W 437 2,980 
Estimated 830 3,860 290 1,610 1,540 8,560 
Total 2,570 15,400 33] 1,870 4,420 26,000 
Unspecified districts 
Quantity Value 
Construction: 


. Coarse and fine aggregate? o o ^ š 
Other construction materials ES E 


Chemical and metallurgical' a oe 
Other miscellaneous uses’ — I 4 4 4 - -- 


Unspecified: 


Reported 999 6,340 
Estimated -- -- 
Total 999 6,340 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes riprap and jetty stone and other coarse aggregates. 

*Includes other graded coarse aggregates. 

“Includes other fine aggregates. 

"Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, 
and other coarse and fine aggregates. 

“Includes cement manufacture. 

"Includes other specified uses not listed. 

‘Reported and estimated production without a breakdown by end use. 
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Concrete aggregates (including concrete sand) 


TABLE 5 


ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Plaster and gunite sands 


Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphalt concrete aggregates and other bituminous mixtures 


Road base and coverings 


Road stabilization (cement) 


Fill 


Snow and ice control 


2 
Other miscellaneous uses 


Unspecified:” 


Reported 
Estimated 


Total or average 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes railroad ballast. 


"Reported and estimated production without a breakdown by end use. 


Concrete aggregates (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphaltic concrete aggregates and road base materials" 


Fill 


Snow and ice control. 


TABLE 6 


ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT. 


Use 


Other miscellaneous uses 


Unspecified:^ 
Reported 


Estimated 


Total 


Concrete aggregates (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphaltic concrete aggregates and road base materials" 


Fill 


Snow and ice control. 


Use 


Other miscellaneous uses 


Unspecified:" 


Reported 


Estimated 


Total 
-- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 


*Includes road and other stabilization (cement). 
Reported and estimated production without a breakdown by end use. 
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(Thousand metric tons and thousand dollars) 


District 1 
Quantity Value 
607 4,840 
1,270 6,190 
110 420 
4 19 
1,620 8,290 
2,000 11,000 
5,630 30,300 
Unspecified districts 
Quantity Value 
533 1,370 
213 353 
746 1,720 


Quantity 
(thousand Unit 
metric tons) (thousands) value 

10,800 $61,900 $5.73 

288 2,480 8.61 

267 2,040 7.64 

3,610 22,000 6.09 

5,010 22,700 4.53 

246 743 3.02 

332 1,110 3.34 

l 10 10.00 

181 1.670 9.23 

23,500 128,000 5.45 

8,600 45,000 2023 

52,900 288,000 5.44 

District 2 District 3 
Quantity Value Quantity Value 

171 1,260 10,300 58,300 
-- -- 267 2,040 
195 1,030 6,860 36,900 
30 107 19] 585 
l 10 -- -- 
l 4 176 1.640 
71 358 21,600 119.000 
590 2,900 6,000 31,000 
1,060 5,640 45,400 250,000 
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THE MINERAL INDUSTRY OF ARKANSAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Arkansas Geological Commission for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Arkansas was $543 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 13% increase 
from that of 2001? and followed a 1% decrease from 2000 to 
2001. The State rose to 26th from 28th in rank among the 50 
States in total nonfuel mineral production value. Arkansas 
accounted for nearly 1.596 of the U.S. total. 

In 2002, bromine remained, by value, Arkansas' leading 
nonfuel mineral, followed by crushed stone, cement (portland 
and masonry), and construction sand and gravel, altogether 
accounting for about 93% of the State's total nonfuel mineral 
value. Bromine and cement data must be concealed to protect 
proprietary company data. Arkansas' increase in value in 2002 
resulted mostly from a substantial increase in the production 
and value of bromine, bolstered by smaller increases in the 
values for common clay, crushed stone, and lime. Common clay 
value was up about 340%, significant for that commodity, but 
the total dollar increase was small relative to that of bromine. 
Construction sand and gravel value was down slightly (table 1). 

During 2001, increases in crushed stone, up $32 million, 
construction sand and gravel, up $9 million, plus a smaller 
increase in lime were offset by decreases in bromine and 
cement, down nearly a combined $50 million, resulting in the 
State's small net decrease for the year. While the values of 
kaolin and dimension stone were up slightly, those of gypsum, 
silica stone, industrial sand and gravel, gemstones, and tripoli 
were down by the same magnitude (table 1). 

Based upon USGS estimates of quantities produced in the 
50 States during 2002, Arkansas continued to be the leading 
bromine-producing State, accounting for most U.S. production. 
Michigan was the only other State that produced bromine. 
Mining operations in both States extracted subsurface, bromine- 
rich natural brines by submersible pump for subsequent 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


2Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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processing. Arkansas continued to be the only State that 
produced silica stone; it was third of four tripoli-producing 
States, sixth in gemstones, and ninth in common clays. 
The State changed in rank to eighth from sixth in gypsum. 
Additionally, significant quantities of crushed stone, cement, 
construction sand and gravel, and industrial sand and gravel 
were produced in the State. The State's metal production, 
mostly that of raw steel, resulted from materials received from 
other domestic and foreign sources. 

The Arkansas Geological Commission? (AGC) provided the 
following narrative information. 


Commodity Review 
Industrial Minerals 


Aggregates.— There were about 90 active sand and gravel 
operations in Arkansas in 2000, the greatest number of these 
being in the southeastern part of the State (the Gulf Coastal 
Plain). During 2002, there were 109 active sand and gravel 
operations in Arkansas. There were nine new sand and gravel 
operations permitted by the Surface Mining and Reclamation 
Division (SMRD) of the Arkansas Department of Environmental 
Quality (ADEQ). These permits were issued to Big Slough 
Hunt Club; Guy King & Sons Inc.; Jenkins Gravel Co.; Luttrell 
Red Dirt Pit LLC; Miller Excavation Inc.; Teague Farms; 
and WeeRock, Inc. During 2002, ADEQ did not issue any 
Authorizations to Quarry pursuant to the Arkansas Quarry 
Operation, Reclamation and Safe Closure Act. 

Arkhola Sand and Gravel Co. continued exploration for 
additional quarry sites in the western portion of the Arkansas 
River Valley. Arkhola developed a second quarry near Jenny 
Lind in Sebastian County. Arkhola produced asphalt mix at the 
Preston Quarry near Van Buren in Crawford County. Bennett 
Brothers Stone Co., Inc. obtained building stone materials from 
deposits in Garland and adjacent counties. Bobby Plant Asphalt 
Co., based in Murfreesboro, Pike County, produced stone from 
its quarry in the Jackfork Sandstone (Lower Pennsylvanian) 
south of Kirby in central Pike County. 

Duffield Stone and Gravel Co. operated two sandstone 
quarries (Pennsylvanian) in Pope County; one in the Hartshorne 
Sandstone at Russellville and the other, called the Gumlog 
Quarry, in the upper Atoka Formation. The company continued 
exploration in the Arkansas River Valley. Pyramid Co. produced 
aggregate from the middle Atoka Formation (Pennsylvanian) 
north of Greenbriar in Faulkner County. McClinton-Anchor, 
Inc. continued exploring for new aggregate quarry sites in the 


limestone-bearing region of northwest Arkansas. 


3J. Michael Howard, Geology Supervisor/Mineralogist, authored the text of 
the State mineral industry information provided by the Arkansas Geological 
Commission. 
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Granite Mountain Quarries, Inc. (GMQ) produced aggregate 

from nepheline syenite at two quarries in Pulaski County. 

It produced from a new syenite aggregate quarry, known 

as Granite Mountain No. 3 quarry, near Bryant in Saline 
County. GMQ abandoned a new quarry operation northwest 

of DeQueen, Sevier County, in the Jackfork Sandstone 
(Pennsylvanian) and tested another site in the general region. It 
continued evaluating two other sites—one in the lower Atoka 
Formation west of Boles in southern Scott County and another 
in the Hartshorne Sandstone west of Greenwood in Sebastian 
County. Martin Marietta Co. actively quarried the Hatton Tuff 
lentil of the Stanley Group (Mississippian) at the Hatton Quarry 
in southern Polk County. It continued operations at the 270 
Quarry near Magnet Cove in Hot Spring County, producing 
from the hornfels and quartzite alteration zone in the Stanley 
Group and recrystallized Arkansas Novaculite (Mississippian- 
Devonian) adjacent to the Cretaceous igneous intrusion. At 
this site, the company installed an asphalt plant, which became 
operational in 2000. 

Minnesota Mining and Manufacturing Co. mined nepheline 
syenite from its Big Rock Arch Street Quarry to supply its 
roofing granule plant in Sweet Home, Pulaski County. Martin 
Marietta Co. continued concurrent mining of dike rock for 
ageregate in this quarry. 

Rogers Group, Inc. continued aggregate operations at its 
Greenbriar Quarry in the middle Atoka Formation in Faulkner 
County (sandstone), its Conway County Quarry Im upper Atoka 
Formation south of Solgohacia, and its Lowell Quarry in the 
limestone of the Boone Formation (Mississippian) in southern 
Benton County. Schwartz Stone Co. quarried sandstone from 
the Hartshorne Sandstone for aggregate and dimension stone 
north of Midway in Logan County. The Souter Construction 
Co. produced riprap from the Hollywood Quarry property in 
Clark County. Texas Industries Group continued evaluation 
of tuff deposits from leased property in southern Polk County. 
McGeorge Sand and Gravel Co. continued riprap barge 
operations along the Arkansas River from its River Mountain 
Quarry in the Hartshorne Sandstone north of New Blaine in 
eastern Logan County. Chrisman Co. mined aggregate in the 
Hartshorne Sandstone near Hunt in Johnson County and near 
Ratcliffe in Franklin County. 

Vulcan Materials Co., based in Birmingham, AL, produced 
ageregate from its upper Morrowan Sandstone operation at 
Judsonia in White County. It also produced dolomitic limestone 
from lower Ordovician rocks near Black Rock in Lawrence 
County. Vulcan also continued to produce aggregate from the 
L&R Quarry in middle Atoka Sandstone near Floyd in White 
County. Vulcan continued aggregate exploration, focusing 
on Morrowan and Atokan Sandstones in White and Cleburne 
Counties. Charles Weaver Co. produced crushed aggregate 
from its quarry in the middle Atoka Formation near El Paso in 
White County. 

Gypsum.—In 2002, BPB Gypsum purchased the James 
Hardie Gypsum Co. plant and mine as part of an overall 
acquisition of three James Hardie facilities and Western Mining 
and Minerals. The total price was $345 million. The production 
plant and mines, near Nashville in Howard County, continued 
to be the world’s largest wallboard manufacturing plant, with 
an annual capacity of 130 million square meters. The plant 
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and mine employed about 200 people. Principal markets for 

the wallboard were in the eastern United States. Product was 
shipped by rail and truck. Properties of the C.W. Harrison 
Gypsum Co. of Oklahoma in Pike County were inactive in 2002, 
but the company continued reclamation efforts begun in 1999, 

Other Industrial Minerals.—The Butterfield Quarry in 
Hot Spring County, managed and operated by Mark Wallis 
Whetstones, produced high-silica novaculite. Shipments in 
2002 continued to be sporadic. The company also continued 
sporadic operation of a whetstone-grade mine south of Lonsdale 
near the Saline-Hot Spring County line. Martin Marietta Co. 
began production at a deposit of high-silica novaculite near Glen 
Rose in Hot Spring County that it acquired from the Rogers 
Group in 2000. 

Ash Grove Cement Co., sole producer of cement in the State, 
operated the Foreman plant in Little River County, using chalk 
from the Annona Formation and silica from the Marlbrook 
Formation (both Cretaceous). Ash Grove Cement Co., sole 
producer of cement in the State, operated the Foreman plant in 
Little River County, using chalk from the Annona Formation 
and silica from the Marlbrook Formation (both Cretaceous). 

Acme Brick Co., near Malvern, continued operation of its 
Wilcox Group clay mines (Eocene) for brick production at 
Perla. Strategic Minerals Corp. continued operation of the 
mill facility at Potash Sulphur Springs, based on out-of-State 
vanadium-bearing feed. 


Environmental Issues and Mine Reclamation 


In 2002, Albemarle Corp. began projects to increase 
automation and efficiency at its flame-retardant manufacturing 
units at Magnolia, AR. During the past 3 years, Albemarle has 
reduced its water usage by 30%. In 2001 and 2002, Albemarle 
won an award for excellence given annually by the Synthetic 
Organic Chemical Manufacturers Association for voluntary 
environmental, health, and safety initiatives. Both Albemarle 
and Great Lakes Chemical Co. continued operations at bromine 
extraction and product production plants in Columbia and Union 
Counties, respectively. 

Alcoa Inc. entered its 8th year of a 20-year project of 
land reclamation from a former bauxite property adjacent to 
the community of Bauxite in Saline County. Alcoa's land 
reclamation project included a large acreage of pre-law land. 
Umetco, Inc. initiated reclamation of the Wilson Springs 
Mines area in Garland County in 1997 and continued this 
effort. In 2002, Star Resources Corp. of Houston, Texas, began 
reclamation from a bulk testing area of one of its diamond 
properties, the Black Lick, northeast of the Crater of Diamonds 
State Park in Pike County. 


Government Programs 


The AGC Web site, which can be retrieved over the Internet 
via URL http://www.state.ar.us/agc/agc.htm, hosted about 
65,000 visitors in 2002, its 4th year of operation. This was a 
28% increase relative to 2001. Information posted on the Web 
site included State resource data, USGS annual nonfuel mineral 
production data, publications and ordering information, State 
stratigraphic and geologic data, Arkansas Board of Registration 
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for Professional Geologists, agency services, and news items. 
Links are provided to State Geological Surveys, Federal 
agencies, geology Web sites, organizations, and universities. 
Also initiated by AGC staff in 2001 is a spreadsheet database 
designed to contain all known sites of mineral extraction in 
the State, excluding petroleum and natural gas. By the close 
of 2002, nearly 7,000 entries had been made. In 2002, two 
digitized 7.5-minute USGS topographic geologic maps were 
completed under the STATEMAP cooperative agreement, 
and four additional maps were started. Staff cartographers 
completed the digitization of four USGS 7.5-minute topographic 
geologic maps in Pulaski County that were undergoing final 
review. Late in 2002, staff initiated digitization of seven 
additional USGS 7.5-minute topographic geologic maps 
primarily in the Ouachita Mountains Region. 


TABLE 1 


Operators of 26 quartz contracts with the U.S. Forest Service 
on the Ouachita National Forest in Arkansas generated about 
$10,000 in revenue from 4.5 metric tons (t) of production. The 
U.S. Bureau of Land Management earned revenue on quartz 
amounting to about $233 (5% royalty) from 2.3 t of production. 
In 2002, 614 diamonds with an average weight of 0.12 carat 
were recovered at the Crater of Diamonds State Park near 
Murfreesboro; seven diamonds weighed more than 1 carat each. 
More than 22,000 diamonds have been recovered since this 
property became a State park in 1972. 

During 2002, there were 184 active, permitted. or authorized 
noncoal mine sites in Arkansas. Approximately 5,370 hectares 
was permitted or authorized for mining. The Arkansas Open- 
Cut Mining and Land Reclamation Code, an amended version of 
Regulation No. 15, became law on May 20, 2002. 


NONFUEL RAW MINERAL PRODUCTION IN ARKANSAS" | 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Clays, common 958 
Gemstones NA 
Sand and gravel, construction 9.820 
Silica stone" metric tons W 
Stone, crushed 28,300 
Combined values of bromine, cement, clays (kaolin), 

gypsum (crude), lime, sand and gravel (industrial), 

silica stone” (2000), stone [dimension limestone 

marble, sandstone (2000-01), dimension limestone 

and sandstone (2002)], tripoli and value indicated 

by symbol W XX 

Total XX 


2001 2002" 

Value Quantity Value Quantity Value 
1,170 989 1,140 1,043 5,030 
925 NA 686 NA 688 
48,600 11,600 57,600 10,900 55,000 
W 393 4,040 393 4,040 
137,000 33,700 169,000 33,400 171,000 
296,000 XX 246,000 XX 307,000 
484,000 XX 479,000 XX 543,000 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


*Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
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6.3 


6.4 


Kind 

Limestone 
Dolomite 
Granite 
Sandstone 
Quartzite and quartz 
Miscellaneous stone 

Total or average 


TABLE 2 
ARKANSAS: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Quantity Quantity 

Number of (thousand Value Unit Number of (thousand Value Unit 

quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
25° 9.150 ' $40,700  $4.44 ' 26 10,600 $54,500 $5.13 
2 w W 5.02 2 W W 5.41 
6 10,200 53,400 5.21 6 9,530 50,200 5.27 
18" 5,250 ' 25,100 * 4.78 ' 16 7,860 36,800 4.69 
7 W W 4.68 l w w 4.74 
10 W W 5.14 5 W W 4.59 
XX 28,300 137,000 4.84 XX 33,700 169,000 5.02 


"Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 3 


ARKANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS 


IN 2001, BY USE! 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 1,610 $7,770 
Filter stone 76 312 
Other coarse aggregates 121 876 
Total or average 1,810 8,950 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Bituminous surface-treatment aggregate W W 
Other graded coarse aggregates 3,660 75,300 
Total or average 3,660 75,300 
Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 477 1,900 
Other fine aggregates 279 1,710 
Total or average 756 3,610 
Coarse and fine aggregates: 
Graded road base or subbase 2,440 13,000 
Unpaved road surfacing W W 
Roofing granules W w 
Other coarse and fine aggregates 2,070 15,800 
Total or average 4,520 28,800 
Other construction materials 77 272 
Agricultural: 
Limestone 44 313 
Poultry grit and mineral food (2) (2) 
Chemical and metallurgical: 
Cement manufacture (2) (2) 
Lime manufacture (2) (2) 
Special, other fillers or extenders (2) (2) 
Other miscellaneous uses, abrasives (2) (2) 
Unspecified: 
Reported 13,000 62,600 
Estimated 7,300 33,000 
Total or average 20,300 95,600 
Grand total or average 33,700 169,000 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


'Data are rounded to no more than three significant digits, except unit value; may not add to 


totals shown. 


*Withheld to avoid disclosing company proprietary data, included in "Grand total." 


*Reported and estimated production without a breakdown by end use. 


Unit 
value 


$4.82 
4.11 
7.24 
4.95 


5.25 
6.31 
7.63 
20.57 
20.57 


3.53 
3.97 
6.14 
4.77 


5.33 
5.18 
11.02 
7.60 
6.37 
3.53 


7.11 
9.17 


3.16 
4.19 
9.21 
3.64 


4.82 
4.52 
4.71 
5.02 


TABLE 4 
ARKANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 
Coarse aggregate (+1 1/2 inch)” W W 43 173 w w 
Coarse aggregate, graded’ 1,770 10,600 W W W W 
Fine aggregate (-3/8 inch)" W W 29 103 W W 
Coarse and fine aggregate" 3,270 16,800 W W W W 
Other construction materials 73 258 4 14 -- -- 
Agricultural? W W = = - - 
Chemical and metallurgical' W W W W - s= 
Special" W W W W -- Se 
Other miscellaneous uses" -- -- W w -- -- 
Unspecified: p -- -- 
Reported 8,220 39,900 4,770 22,600 -- -- 
Estimated 1,900 7,900 5,400 25,000 -- -- 
Total 18,800 94,200 14,700 73,000 170 2,180 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

‘Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), 
and other graded coarse aggregates. 

“Includes stone sand bituminous mix or seal, screening (undesignated), and other fine aggregates. 

"Includes graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and fine aggregates. 
“Includes agricultural limestone and poultry grit and mineral food. 

"Includes cement and lime manufacture. 

"Includes other fillers and extenders. 

"Includes abrasives. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 2,660 $13,700 $5.15 
Asphalt concrete aggregates and other bituminous mixtures 769 4,790 6.23 
Road base and coverings 470 1,630 3.47 
Fill 16 42 2.63 
Other miscellaneous uses” 36 198 5.50 
Unspecified: 
Reported 5,500 26,500 4.82 
Estimated 2,200 10,740 4.86 
Total or average 11,600 57,600 4.97 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 

"Includes filtration. 

*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand)" 216 1,460 1,540 6,890 902 5,320 
Asphaltic concrete aggregates and road base materials 8l 42] 860 3,750 298 2,240 
Fill 4 26 -- -- 12 16 
Other miscellaneous uses” 36 198 -- -- -- -- 
Unspecified: 
Reported 1,600 6,130 2,980 15,800 918 4,540 
Estimated 500 2,400 1,400 7,000 300 1,300 
Total 2,420 10,700 6,820 33,500 2,400 13,500 
-- Zero. 


'Data are rounded to no more than three significant digits, may not add to totals shown. 
“Includes plaster and gunite sands. 
"Includes filtration. 


*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF CALIFORNIA 


In 2002, the estimated value! of nonfuel mineral production 
for California was $3.44 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 4% increase 
from that of 20012 and followed a 1.2% increase in 2001 from 
2000. The State continued to lead the Nation in nonfuel mineral 
production value, of which California accounted for about 9% 
of the U.S. total. 

Industrial minerals accounted for about 9696 of California's 
nonfuel mineral value; the remaining value resulted from the 
mining of gold, the rare-earth metal concentrates, silver, and 
iron ore (descending order of value). California continued in 
2002 as the top construction-sand-and-gravel-producing State, 
accounting for more than 1496 of the commodity's total U.S. 
mine production and more than 20% of the Nation's total value 
for that commodity. Construction sand and gravel was, by 
value, also the State's leading nonfuel mineral, accounting for 
more than 34% of the State's total nonfuel mineral production 
value. Cement (portland and masonry) was the second leading 
nonfuel mineral, followed by boron minerals, crushed stone, 
and gold; these five accounted for nearly 90% of the State's total 
industrial mineral value. In 2002, increases in construction sand 
and gravel, cement, crushed stone, and gypsum (descending 
order of change) more than offset decreases in boron minerals 
and gold, resulting in a net increase for the year (table 1). 

In 2001, the most substantial increases were in construction 


sand and gravel, up $142 million (although production increased 


only slightly); crushed stone, up $36 million; and dimension 
stone, up about $4 million. Increases of between $1 million 
and $2 million in asbestos and common clays (in descending 
order of change) were offset, in part, by decreases in boron 
minerals, down about $51 million; portland cement, down about 
$43 million; and gold, down $34 million. Lime and gypsum 
decreased about $2 million each. All other changes in value 
were on the order of $1 million or less (table 1). 

Based upon USGS estimates of the quantities produced in the 
United States during 2002, California continued as the Nation's 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL 
http://minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, 
specialists’ names and telephone numbers may be obtained by calling 
USGS information at (703) 648-4000 or by calling the USGS Earth Science 
Information Center at 1-888-ASK-USGS (275-8747). All Mineral Industry 
Surveys—mineral commodity, State, and country—also may be retrieved over 
the Internet at URL http://minerals.usgs.gov/minerals. 

*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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only State to produce boron, rare-earth metal concentrates, and 
asbestos (in descending order of value). The State remained 
first in the production of construction sand and gravel and first 
among four States that produced diatomite; second among three 
States that produced soda ash; third in feldspar and gemstones; 
fourth in gold and kaolin; fifth in gypsum and magnesium 
compounds; sixth in perlite; and seventh in fuller’s earth. 
California rose in rank to 1st from 2d in portland cement, to 

3d from 4th in industrial sand and gravel, to 4th from 11th in 
common clay, and to 9th from 10th in crushed stone. While 
the State was second of two States that produced pyrophyllite, 
it decreased to second from first in masonry cement; to fourth 
from third in pumice and pumicite; and to sixth from fifth in 
zeolites. Additionally, California was a significant producer of 
dimension stone. 

Information and production data in the text that follows were 
prepared by the California Geological Survey (CGS) based on 
that agency’s data, surveys, and estimates (Kohler, 2003). They 
may differ from some production figures reported to the USGS. 


Commodity Review 


Industrial Minerals 


Construction Aggregate.—Aggregate imports by barge 
and ship from Canada and Mexico to California continued 
to increase In the San Francisco and San Diego bay areas. 
California imported about 2.2 million metric tons (Mt) of sand 
and gravel during 2002, compared with 816,000 metric tons 
(t) in 2001, a 160% increase. Imports to the San Francisco 
Bay area are expected to increase significantly during the next 
few years. This is largely because of the closure of Hanson 
Aggregates Mid Pacific Inc.’s Radum plant (Alameda County) 
in 2001. The Radum plant produced more than 3.6 million 
metric tons per year of aggregate. 

Mitsubishi Cement Corp. continued permitting an 81 ha 
expansion at its Cushenbury limestone quarry (San Bernardino 
County). 

RMC Pacific Materials Inc. was granted a permit in 
November 2002 to mine alluvial sand and gravel at its Stillwell 
site (Tulare County). The permit will add 6.3 Mt of reserves to 
the northern Tulare County region and will extend the life of the 
existing RMC Lemon Cove operation by 4 to 5 years. 

RMC Pacific Materials submitted an application to Fresno 
County to mine 200 Mt of crushed stone at Jessie Morrow 
Mountain (Fresno County) near Friant. 

In February 2002, Transit Mixed Concrete’s proposed 186 
hectare (ha), 71-Mt reserves Soledad Canyon sand and gravel 
mining project (Los Angeles County) was denied by the Los 
Angeles County Board of Supervisors. 

Kaweah River Rock Co. applied for a permit to mine 113 ha 
of land south of its existing operation. If approved, the permit 
will add an additional 13.6 Mt to 18 Mt of reserves to the 
northern Tulare County area. 
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In March 2002, the Santa Cruz County Board of Supervisors 
denied RMC Pacific Material’s revision to its reclamation plan 
at its Bonny Doon limestone quarry (Santa Cruz County). The 
revision proposal was to expand the pit an additional 7.3 ha. 
RMC was writing an environmental impact revision (EIR) for 
the expansion. 

In May 2002, Granite Construction acquired Parnum Paving. 
The acquired properties included eight sand and gravel mines 
in Mendocino, Humboldt, and Del Norte Counties and three 
crushed stone quarries in Mendocino and Lake Counties. 
Granite Construction also purchased the Vern Freeman crushed 
stone quarry (Santa Clara County) from West Coast Aggregates 
Inc. in November. 

Palomar Aggregates Inc.’s proposed Rosemary Mountain 
crushed-rock-mining operation (San Diego County) was 
approved by the San Diego County Board of Supervisors in 
October 2002. The quarry was expected to produce about 
910,000 metric tons per year of aggregate for the next 20 years. 

Rinker Materials Corp. acquired Kiewit Materials Co. in 
September 2002 for $540 million. This made Rinker the fifth 
largest aggregate producer in the United States. The acquisition 
came almost 2 years after Kiewit purchased Solano Concrete 
Co., which operated four aggregate properties in Yolo and 
Solano Counties. 

[n October 2002, the U.S. Forest Service denied Granite 
Construction Co.'s proposal to mine 24 ha of land in the Tahoe 
National Forest (Placer County). 

Other Industrial Minerals.—K CAC's Joe Asbestos Mine 
(San Benito County) closed its mill in May 2002 after mining 
ceased in 2001. The mine had been in operation since 1963 and 
was the only producer of asbestos in the United States. The 
mine produced a short-fiber variety of chrysotile asbestos that 
was primarily exported to Japan. The United States still imports 
long-fiber asbestos for use in fire-retardant products, primarily 
asphalt roof tiles. 

Molycorp Inc. continued its permitting process to enlarge 
the current pit and an onsite tailing pond for its Mountain Pass 
rare-earth mine (San Bernardino County). A draft EIR was 
completed in April 2003. Molycorp was permitted to mine a 
limited quantity of bastnaesite ore in early 2002, but processing 
was limited to the recovery of raw and leached bastnaesite. 

U.S. Borax's Mine and plant at Boron (Kern County) 
increased its production by 12% and, at the same time, it 
managed to reduce its water usage by 7% per ton of boric acid 
produced. The higher productivity was attributed to equipment 
upgrades and maintenance improvements. The overall price for 
all boron produced in California decreased by about 25% from 
that of 2001. 


Metals 


Gold.—The CGS reported gold production continued to 
decline during the year with a total of 9.52 t produced at a total 
value of $95.4 million. The USGS preliminary figure from 
table 1 was higher at 10.6 t (10,600 kilograms) valued at $103 
million. The CGS expects gold production to decrease by 80% 
between 2002 and 2004. 
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California had only five major producing gold mines in 2002. 
These were Barrick Gold Corp.'s McLaughlin Mine (Napa Lake 
and Yolo Counties), Canyon Resources Corp.'s Briggs Mine 
(Inyo County), Glamis Rand Mining Co.'s Rand Mine (Kern 
County), Newmont Mining Corp.'s Mesquite Mine (Imperial 
County), and Viceroy Gold's Castle Mountain Mine (San 
Bernardino County). Mining has ended at these mines (except 
the Briggs Mine) and the last ore processing from heap leaching 
is expected to take place by the end of 2004. 

Barrick's McLaughlin Mine halted gold production in July 
2002. About 36 Mt of ore have been milled at the site. Since its 
first pour in 1985, about 105 t of gold and 70.9 t of silver have 
been produced. This made the McLaughlin Mine California's 
richest modern-day gold mine. 

Canyon Resources planned to continue mining the Briggs 
Mine until the fall of 2003. Ore processing from heap leaching 
was expected to end in 2005. 

The Rand Mine led the State in gold production with about 2 
t. The Briggs Mine was the State's second largest producer of 
gold. 

Newmont Mining obtained approval to expand and reopen 
its Mesquite Mine. The approval came after Newmont ended 
mining operations in May 2001. Newmont was evaluating the 
economic viability of mining the expansion area, which could 
yield up to 31 t. 

Other Metals.—Silver production made up less than 1% 
of California’ metal production. All of the silver produced in 
California is a byproduct of gold production. 


Government Programs 


The CGS Mineral Land Classification Project, a mandate of 
the Surface Mining and Reclamation Act, continued to provide 
lead agencies with mineral-resource maps that have proven to 
be of great value in land-use planning and mineral-resource 
conservation. To date, CGS has classified a little more than one- 
third of the State for mineral resources. 

In August 2002, CGS released an Aggregate Availability Map 
of California. The 1:100,000-scale map and the accompanying 
report compare forecast 50-year demand for construction 
aggregate to the permitted construction aggregate resources 
for 32 aggregate resource areas. These areas cover about 25% 
of the State and supply aggregate to about 90% of California's 
population. The map also includes aggregate production 
locations and a pie diagram showing construction aggregate 
uses and aggregate production areas with less than 10 years 
of permitted aggregate supply. The accompanying report 
contains information about the map as well as an overview of 
construction aggregate resources. 


Reference Cited 
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Mineral 

Asbestos 
Boron minerals 
Cement: 

Masonry 

Portland 
Clays: 

Bentonite 

Common 

Kaolin 
Gemstones 
Gold" 
Rare-earth metal concentrates ° 
Sand and gravel: 

Construction 

Industrial 
Silver* 
Stone: 

Crushed 

Dimension 
Zeolites 


Combined values of clays [fire (2000-01), fuller's 


NONFUEL RAW MINERAL PRODUCTION IN CALIFORNIA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


metric tons 


kilograms 
metric tons 


metric tons 


metric tons 
do. 


earth, kaolin (2000-01)], diatomite, feldspar, 
gypsum (crude), iron ore [usable (2001 -02)], lime, 
magnesium compounds, perlite (crude), pumice 
and pumicite, pyrophyllite (crude), salt, soda ash, 


and values indicated by symbol W 
Total 


TABLE ! 


2000 
Quantity 


5,260 
1,070 


484 
10,900 


NA 
17,200 
5,000 


148,000 
1,810 
8 r 


57,900 ' 
33,300 
(5) 


XX 
XX 


Value 


w 
557,000 


43,100 ° 
821,000 ° 


2,160 
16,800 
w 
1,500 
155.000 
w 


940,000 
45,200 
1,350 ' 


360,000 ' 


5,790 
NA 


308,000 


3,260,000 ' 


2001 
Value 


Quantity 
5,260 
1,050 


NA 
13,800 
5,000 


149,000 
1,840 
8 


61,600 
40,200 
(5) 


XX 
XX 


W 
506,000 


51,400 ° 
778,000 ° 


W 
18,300 
W 
1,280 
121,000 
27,600 


1,082,000 


47,700 
1,070 


396,000 


9,540 
NA 


256,000 


3,300,000 


2002" 
Quantity 


2.720 
623 ? 


490 * 
11,200 * 


23 
1,570 
74 

NA 
10,600 
5,000 


159,000 
1,840 
4 


63,500 
41,200 
(5) 


XX 
XX 


Value 
W 
468,000 


45,000 
865,000 


2,460 
17,900 
3,400 
5,310 
103,000 
27,600 


1,180,000 
47,700 
588 


420,000 


10,100 
NA 


246,000 


"Estimated. PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" 


data. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 


Reported as B,O3; may not be comparable to prior years data. 


4 
Recoverable content of ores, etc. 


Withheld to avoid disclosing company proprietary data. 


Kind 
Limestone? 
Dolomite 
Marble 
Shell 
Granite 
Traprock 
Sandstone and quartzite 
Slate 
Volcanic cinder and scoria 
Miscellaneous stone 
Total or average 


CALIFORNIA: CRUSHED STONE SOLD OR USED, BY KIND' 


Number 
of 
quarries 
28 ' 


45 
XX 


metric tons) 


TABLE 2 


Quantity 


(thousand 


10,800 


57,900 ' 


2000 
Number 
Unit of 

(thousands) value quarries 
28,000 ' $143,000 $5.09 ' 32 
256 2,060 8.05 5 
W W 7.06 2 
W W 8.32 l 
10,700 ' 76,800 ' 120^ 22 
79,000 7.29 21 
2,980 ' 24,200 ' 8.12 ' 14 
W' W 21.28 2 
185 * 2,000 10.81 7 
4,820 ' 31,600 ' 6.56 ' 40 
360,000 ' 6.22 ' XX 


2001 


Quantity 


(thousand 
metric tons) 


27,700 
234 

w 

w 
13,100 
12,400 
3,490 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


'Data are rounded to no more than three significant digits, except unit values; may not add to totals shown. 


“Includes limestone-dolomite reported with no distinction between the two. 
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Value 


(thousands) 


$143,000 
1,770 

W 

w 
90,300 
93,400 
32,400 
w 

1,670 
31,200 
396,000 


Unit 
value 


$5.18 
T7 
7.96 
5.61 
6.91 
7.50 
9.29 
21.27 
8.43 
7.21 
6.44 


oO 


3,440,000 


7.3 


TABLE 3 
CALIFORNIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quanity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 960 $9,000 $9.38 
Filter stone 168 1,950 11.59 
Other coarse aggregates 743 6,170 8.30 
Total or average 1,870 17,100 9.15 
Coarse aggregate, graded: 
Concrete aggregate, coarse 2,660 22,700 8.56 
Bituminous aggregate, coarse 2,500 20,300 8.15 
Bituminous surface-treatment aggregate 141 1,280 9.12 
Railroad ballast 785 6,920 8.82 
Other graded coarse aggregates 1,330 13,100 9.83 
Total or average 7,410 64,300 8.69 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 654 5,130 7.84 
Stone sand, bituminous mix or seal 1,400 11,900 8.52 
Screening, undesignated 908 5,370 5.91 
Other fine aggregates 1,270 13,300 10.50 
Total or average 4,230 35,700 8.45 
Coarse and fine aggregates: 
Graded road base or subbase 4,850 34,000 7.00 
Unpaved road surfacing 325 2,540 7.81 
Terrazzo and exposed aggregate 43 630 14.65 
Crusher run or fill or waste 1,960 10,300 5.26 
Roofing granules W W 9.37 
Other coarse and fine aggregates 1,670 14,400 8.62 
Total or average 8,850 61,900 6.99 
Other construction materials 1,210 10,400 8.64 
Agricultural, other agricultural uses 33 481 14.58 
Chemical and metallurgical: 
Cement manufacture 13,000 58,700 4.5] 
Glass manufacture Q) Q) 19.29 
Sulfur oxide removal Q) (2) 16.76 
Special, asphalt fillers or extenders (2) (2) 19.84 
Other miscellaneous uses: 
Flour (slate) (2) (2) 49.60 
Other specified uses not listed 463 3,270 7.06 
Unspecified: 
Reported 6,800 39,500 5.82 
Estimated 18,000 100,000 5.77 
Total or average 24,400 141,000 5.78 
Grand total or average 61,600 396,000 6.44 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

"Reported and estimated production without a breakdown by end use. 
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TABLE 4 
CALIFORNIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 District 4 District 5 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)? 


Coarse aggregate, graded” 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregate" 
Other construction materials 
Agricultural" 
Chemical and metallurgical’ 
Special’ 
Other miscellaneous uses’ 
Unspecified: ú 
Reported 
Estimated 
Total 


Construction: 


Coarse aggregate (+1 1/2 inch)? 


Coarse aggregate, graded? 
Fine aggregate (-3/8 inch)” 


Coarse and fine aggregates” 
Other construction materials 


Agricultural^ 


Chemical and metallurgical’ 
Special’ 
Other miscellaneous uses" 
Unspecified: "s 
Reported 
Estimated 
Total 


Construction: 


Coarse aggregate (*1 1/2 inch) 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregates" 
Other construction materials 
Agricultural" 
Chemical and metallurgical' 
Special" 
Other miscellaneous uses" 
Unspecified: K 
Reported 
Estimated 
Total 
See footnotes at end of table. 
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Quantity 


250 


390 
911 


2,300 
6,020 


District 6 


Quantity 


W 
W 
2,760 


2,530 
420 
8,090 


14,500 
2,200 
55,200 


District 11 


Quantity 


zz 


Value 


Quantity 


43 
520 
1,380 


Value 


331 
88 


District 7 


Quantity 


133 


1,060 
1,900 
11,800 


2,310 
23,400 
16,100 
17,800 

1,500 

38 


6,920 
11,000 
89,200 


District 12 


Quantity 


Value 


Quantity 


1,200 
3,400 


Value 


7,300 
26,200 


District 8 


(11) 
4,500 
6,640 


Quantity 


(11) 
27,000 
40,000 


Unspecified districts 


Value 


Quantity 


407 
55 
3,450 


28,600 


District 9 


1,020 
6,500 
19,300 


5,940 
37,000 
99,700 


415 
750 
1,470 


District 10 


7.5 


TABLE 4--Continued 
CALIFORNIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other graded coarse aggregates. 
“Includes screening (undesignated), stone sand (concrete), stone sand bituminous mix or seal, and other fine aggregates. 


“Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, and other 
coarse and fine aggregates. 


“Includes other agricultural uses. 

"Includes cement manufacture, glass manufacture, and sulfur oxide removal. 
‘Includes asphalt fillers or extenders. 

"Includes flour (slate) and other specified uses not listed. 

Reported and estimated production without a breakdown by end use. 
"Less than 1/2 unit. 


TABLE 5 
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 39,600 $367,000 $9.27 
Plaster and gunite sands 2,920 23,200 7.95 
Concrete products (blocks, bricks, pipe, decorative, etc.) 233 3.350 14.38 
Asphalt concrete aggregates and other bituminous mixtures 18,700 144,000 7.70 
Road base and coverings” 14,900 98,900 6.64 
Fill 7,770 44,700 5.75 
Other miscellaneous uses? 1,450 12,300 8.48 
Unspecified:* 
Reported 42,000 247,000 5.88 
Estimated 21,000 140,000 6.79 
Total or average 149,000 1,080,000 7.25 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (cement and lime). 

*Includes railroad ballast and snow and ice control. 

*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) W W 314 1,870 656 6,030 9.570 126,000 
Concrete products (blocks, bricks, pipe, decorative, etc.) W W W W W W 352 2,700 
Asphaltic concrete aggregates and other bituminous mixtures 218 3,280 343 1,740 W W 2,510 17,500 
Road base and coverings” 239 1,780 534 2,750 W W 5,220 34,200 
Fill 34 156 109 271 100 948 790 3,950 
Other miscellaneous uses" 307 2,790 33 268 619 5,190 142 1,020 
Unspecified:” 
Reported 45 85 108 356 491 4,530 2.540 13,800 
Estimated 1,160 7,010 1,400 8,180 118 791 5.940 46,580 
Total 2,000 15,100 2,840 15,400 1,980 17,500 27.100 245,000 
District 5 District 6 District 7 District 8 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 519 4,060 2,710 31,800 1,030 10,400 5,980 44,400 
Concrete products (blocks, bricks, pipe, decorative, etc.) W W W W W W 112 922 
Asphaltic concrete aggregates and other bituminous mixtures W W 1,640 17,200 W W 2,450 20,300 
Road base and coverings” W W W W -- -- 2,370 15,800 
Fill 88 628 2,400 23,700 46 474 381 2,190 
Other miscellaneous uses 1,810 14,000 1,040 9,090 602 6,910 86 1,370 
Unspecified:” 
Reported 1,630 10,300 3,630 23,500 1,000 6,340 386 2,600 
Estimated 1,200 7,500 -- -- 350 2,500 1,600 8,600 
Total 5,230 36,500 11,400 105,000 3,030 26,600 13,300 96,200 
District 9 District 10 District 11 District 12 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregate (including concrete sand) 3,840 22,700 667 5,310 11,300 87,700 W W 
Concrete products (blocks, bricks, pipe, decorative, etc.) 1,060 6,430 76 634 715 5,900 194 3,210 
Asphaltic concrete aggregates and other bituminous mixtures 3,920 17,400 W W 5,490 46,200 W W 
Road base and coverings” 2,080 9,680 667 4,880 940 7,340 W W 
Fill 58] 1,680 240 99] 2,080 7,270 921 2,500 
Other miscellaneous uses" 68 750 457 4,410 lll 588 4,810 42,700 
Unspecified:” 
Reported 15,300 83,700 639 3,890 8,320 52,800 6,640 42,500 
Estimated 4,600 34,000 400 2,500 2,000 11,000 2,100 13,000 
Total 31,500 176,000 3,140 22,600 31,000 219,000 14,700 104,000 
Unspecified districts 
Use Quantity Value 
Concrete aggregate (including concrete sand) -- -- 
Concrete products (blocks, bricks, pipe, decorative, etc.) “= À 
Asphaltic concrete aggregates and other bituminous mixtures -- -- 
Road base and coverings” xs == 
Fill -- -- 
Other miscellaneous uses” em B 
Unspecified:" 
Reported 1,260 2,080 
Estimated -- -- 
Total 1,260 2,080 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

"Includes railroad ballast and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF COLORADO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Colorado Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Colorado was $614 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was nearly a 14% 
increase from that of 2001? and followed about an 8% decrease 
from 2000 to 2001. The State increased to 23d (from 26th in 
2000) in rank among the 50 States in nonfuel mineral production 
value, of which Colorado accounted for more than 1.5% of the 
U.S. total. 

Nearly 80% of Colorado's nonfuel mineral production 
value in 2002 was from the production of industrial minerals, 
especially construction sand and gravel, portland cement, 
and crushed stone (in descending order of value), the State's 
three leading nonfuel mineral commodities. Metals mined 
in the State included molybdenum, gold, and silver. In 2002, 
increases occurred in the production and values of molybdenum, 
construction sand and gravel, crushed stone, gold, and soda ash 
(in descending order of change). Molybdenum led the way with 
the largest rise in value owing partly to a small overall increase 
in ore grade and a more than 50% increase in the commodity’s 
average price in 2002 over that of 2001. The construction 
aggregates had a combined total increase of about $37 million 
(table 1). Gold and soda ash had a combined total increase of 
about $20 million. 

In 2001, crushed stone increased in both production and 
value, up $6.6 million. Otherwise, decreases of more than $30 
million in portland cement and $22 million in construction sand 
and gravel, a drop in the value of gold, and decreases of about 
$3 million each in Grade-A helium and molybdenum accounted 
for the State's decrease in total value for the year. Relative to 
these, all other nonfuel minerals showed significantly smaller 
changes in value that were inconsequential to the net result for 
the year (table 1). 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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Compared with USGS estimates of the quantities produced 
in the other 49 States during 2002, Colorado remained second 
in rank in molybdenum concentrates and third in soda ash. 

The State rose to fifth from seventh of the 10 gold-producing 
States, and it rose to eighth from ninth in construction sand and 
gravel. Additionally, the State produced significant quantities of 
portland cement, crushed stone, gypsum, and gemstones (based 
on value). 

The following narrative information was provided by the 
Colorado Geological Survey; much of the data are based on its 
own Surveys and estimates. 


Exploration and Development Activities 


Calais Resources announced that an extensive exploration 
and resource drilling program is slated to begin in June 2003 at 
the Caribou Consolidated District project in Boulder County. 
The current proven plus probable resource is 14 metric tons (t) 
of gold and 620 t of silver. Calais Resources hopes to expand 
the total resource to more than 31 t of gold and 930 t to 1,200 t 
of silver. Several previously unexplored geologic targets will be 
drilled as well. 

Mineral Systems, Inc. of Golden conducted exploration 
for precious metals and molybdenum on Webster Pass near 
Montezuma in Park and Summit Counties during the summers 
of 2001 and 2002. The work has consisted of surface geologic 
mapping, geochemical sampling, and the completion of four 
exploration drill-core holes. Additional drilling is planned for 
2003. 

In 2002, the Grace Mine, a historic gold mining property 
near Empire in Clear Creek County was under consideration for 
development into a working mine. According to an article in 
the October 31, 2002, Denver Post, a partnership that includes 
Transcontinental Minerals Inc., Consolidated Empire Mines 
Ltd., and MR3 Systems Inc. proposed to conduct surface mining 
initially with possible underground mining in the future. The 
ore would be partially processed at a mill onsite and further 
processed at a proposed facility in Denver. The mine as 
proposed would employ 25 to 35 workers. The Grace Mine 
produced about 6 t of gold from the 1860s to the 1930s. 

In December 2002, Gold-Ore Resources Ltd. completed the 
purchase of La Plata Minerals Ltd., which wholly owned a 
copper and precious-metals porphyry deposit in the La Plata 
Mountains northwest of Durango. The La Plata property 
includes the Allard zone and the Copper Hill zone, areas with 
significant historical mine workings. Gold-Ore completed 
surface geochemical sampling in the area. In 2003, the 
company plans to compile existing geologic and assay data from 


John W. Keller, a Geologist at the Colorado Geological Survey, authored 
the text of the State mineral industry information provided by that agency. 
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previous operators to evaluate the precious-metal potential of 
the project area. 

Newmont Mining Corp. of Denver became the largest gold- 
mining company in the world when it completed its buyout 
of Normandy Mining, Ltd. of Australia and Franco-Nevada 
Mining Corp Ltd. of Canada in early 2002. At yearend of 
2002, Newmont reported equity gold reserves of 2,700 t 
worldwide. Although Newmont does not have any operating 
mines in Colorado, the company is a major employer of mineral 
exploration and mining industry professionals in the Denver 
area. In addition to its corporate headquarters, Newmont 
operates the gold industry’s largest research and development 
laboratory at a facility in the Denver area. 


Commodity Review 


Industrial Minerals 


Aggregate.—The largest segment of the nonfuel mineral 
industry in Colorado is sand and gravel and crushed stone. 
Other important industrial minerals and construction materials 
currently (2002) produced in Colorado include cement, clay, 
decorative stone, dimension stone, gypsum, silica sand, soda 
ash, and sodium bicarbonate. 

The top uses for aggregate are road base and coverings, 
concrete and asphalt, and fill material. Colorado produced 
nearly 56.7 million metric (Mt) of aggregate in 2002 and ranked 
eighth in the Nation for sand and gravel production, according 
to estimates made by the USGS. In 2002, 6196 of Colorado's 
aggregate production was sand and gravel, while 39% was 
crushed stone. Sand and gravel production was up about 9% 
from 37.3 Mt in 2001 to 40.7 Mt in 2002. Similarly, crushed 
stone production has increased 15.2% over last year's total. 
The total value of Colorado aggregate production in 2002 was 
$319 million. This is an increase of 1396 more than the 2001 
value of $282 million. The average unit value of Colorado sand 
and gravel was $5.28 per metric ton. Colorado crushed stone 
had an average value of $6.50 per metric ton. Lafarge Corp. 

Is Colorado's leading producer of sand and gravel and crushed 
stone. In 2002, 10,200 t of dimension stone with an estimated 
value of just more than $2 million was quarried in Colorado. 
The Yule Quarry in Gunnison County will continue to produce 
fine-quality marble in 2003 but at a somewhat diminished rate. 
In 2002, the Yule Quarry produced 1,300 cubic meters (3,470 
t) of marble, which was a decrease of about 22% compared 
with the 4,479 t quarried in 2001. In 2003, the quarry will 
produce a large block that will be used to replace the Tomb of 
the Unknown Soldiers in Washington D.C. The fresh block of 
marble for the Tomb is scheduled to be hauled out of the quarry 
and down the mountain on July 4th with a celebration and 
ceremony to mark the occasion. The marble from the quarry is 
also used by monument fabricators and sculptors. The owner 
of the quarry is Sierra Minerals Corp. of Centennial, Colorado. 
The quarry employed 13 people. The stone is marketed under 
the name Colorado Yule Marble. 

Sandstone continues to be quarried in several places in 
Colorado especially along the base of the Front Range in 
Larimer and Boulder Counties. The Permian age Lyons 
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Sandstone is quarried in flat slabs and used as building stone, 
walkway stone, and decorative wall facing. The Dakota 
Sandstone also is quarried in several places around the State. 

Alabaster has been quarried since 1969 at a site in the 
foothills near Fort Collins by Colorado Alabaster Supply. 
Alabaster is used mainly as artistic media by sculptors. The 
White Banks Mine in Pitkin County produces alabaster, dark- 
colored marble, and quartz. 

Ohio-based Oglebay Norton Co. mines and markets 
"Colorado Silica Sand," specialty industrial sand that 1s used for 
hydraulic fracturing of oil and gas wells, filter media for water 
purification plants, gravel packs around water wells, and other 
applications where roundness, permeability, and strength are 
important parameters. The sand is also used for landscaping 
purposes. The company quarries the sand near Colorado 
Springs from Quaternary age eolian deposits that are composed 
of mostly well-sorted and well-rounded grains of quartz. In 
2002, about 64,000 t of industrial sand and gravel was produced 
in the State. No estimate of the total monetary value of this 
production has been made public. 

Decorative stone has become a more important part of the 
Colorado minerals industry in recent years. Decorative stone 
is rock that is used primarily for landscaping purposes. Both 
crushed rock and whole boulders are used. Gneiss, granite, 
marble, obsidian, quartz pegmatite, sandstone, and volcanic 
rock are some of the rock types currently being mined in the 
State for decorative use. Natural boulders that have a covering 
of lichen on them are commonly known as “moss rock” in the 
landscaping industry. Usually, the larger the percentage of the 
rock covered with the colorful lichen, the more valuable it 1s. 
Colorado has numerous decorative stone mines and quarries, 
and they are typically small operations. No specific production 
figures are presently available for statewide decorative stone 
production. 

Cement.—Holcim (US) Inc. operated one portland cement 
manufacturing plant in the State, the Portland Plant near 
Florence. In August 2002, Holcim shut down another cement 
plant, the La Porte Plant near Fort Collins. The Portland Plant 
completed a $225 million expansion in 2001 that nearly doubled 
its capacity from 0.9 million to 1.7 million metric tons per year. 
The plant converted from the wet process to the dry process. 

It employed about 180 people. Limestone from the Fort Hays 
Member of the Niobrara Formation is mined as the principal raw 
ingredient for the cement. Colorado’s other operational cement 
plant is that of CEMEX, Inc. at Lyons in Boulder County. 

GCC Rio Grande, Inc., (formerly Rio Grande Portland 
Cement Co.) (a subsidiary of the Mexican company Grupo 
Cementos de Chihuahua) has been planning and permitting 
a new cement plant at Pueblo for the past several years. The 
company plans to spend approximately $200 million to build the 
mine and processing plant and produce about 2.3 Mt of cement 
per year with around 100 employees. The company has signed 
a lease with the Colorado State Land Board to mine limestone 
from a local deposit for cement manufacture. The Fort Hays 
Member of the Niobrara Formation will be mined as the main 
cement ingredient. Gypsum, another ingredient of cement, will 
be mined locally as well. Construction of the plant is scheduled 
to begin in mid-2003. 
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Clay and Shale.—Common clay is used mainly for 
brickmaking, and shale is mined to produce lightweight 
aggregate. Clay is mined primarily in eastern Colorado 
especially near the Front Range in Jefferson, Elbert, Douglas, 
El Paso, Pueblo, and Fremont Counties. In 2002, mines in 
Colorado produced a total of 295,000 t of common clay valued 
at about $1.66 million. Clay is mined principally from three 
formations in eastern Colorado: the Laramie Formation (Upper 
Cretaceous), the Dakota Sandstone (Lower Cretaceous), and the 
Dawson Arkose (Tertiary). 

Shale is mined from the Pierre Shale of Cretaceous age 
in northern Jefferson County by TXI for use as lightweight 
aggregate. The shale is kiln-fired to the point where it expands 
in size and becomes low in density and weight. Lightweight 
aggregate is used in place of regular sand, gravel, or crushed 
stone in applications where excessive weight is undesirable, 
such as floors and walls in multistory buildings. Cinder blocks 
are commonly made with lightweight aggregate. 

Gemstones.—According to preliminary estimates made by 
the USGS, the total value of reported gemstone production 
in Colorado in 2002 was $267,000. This is a slight decrease 
compared with 2001 when $269,000 worth of gemstones was 
produced. 

The Kelsey Lake Mine, in Larimer County near the Wyoming 
border, produced diamonds through the month of April 2002. 
As of early 2003, the mine was in care-and-maintenance mode. 
The company is currently seeking additional financing to start 
up once again. In 1996, a 28.3-carat light-yellow diamond was 
recovered at the mine—the fifth largest diamond ever found 
in the United States. A slightly smaller 28.2-carat stone was 
also discovered. This stone was cut into a 16.86-carat polished 
diamond—the largest finished diamond ever produced by a 
North American mine. The Kelsey Lake Mine is an open pit 
operation, with a reserve estimated at 16.9 Mt grading 3.7 to 5.1 
carats per 100 t of kimberlite ore. 

The Kelsey Lake diamond resource consists of two kimberlite 
pipes in the State Line district, the Kelsey Lake-1 and Kelsey 
Lake-2. The two kimberlite bodies, each about 4.3 ha in size, 
are about 0.8 kilometer (km) apart. The ore continues to a 
depth of at least 107 meters (m) according to drill data released 
previously by the company in press reports. À geologist who has 
been involved with finding the diamonds in the area since 1975 
and who 1s now vice president of operations for Great Western 
believes that diamonds weighing up to 100 carats will likely 
be discovered as mining proceeds. The prediction is based on 
a geostatistical analysis of the deposit. The mine and recovery 
plant employed about 25 people when in production. 

In March 2002, Consolidated Pacific Bay Minerals Ltd. 
of Vancouver, British Columbia, Canada, announced it had 
completed a “potential diamond production study” on the 
George Creek property in the State Line district in northern 
Larimer County. No details of the study were announced, 
although a company press release suggests that there is potential 
for a viable diamond mining operation at the site. The average 
grade of the 1.5-m-wide, 1.6-km-long kimberlite dike at the 
Greens Creek property is quoted in the same press release as 
being 83 carats per 100 t. 

Amazonite and smoky quartz are specimen minerals found in 
pegmatites within the Pikes Peak Batholith near Florissant and 
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Lake George west of Colorado Springs. Amazonite 1s a bright- 
blue-green to bright-green variety of microcline feldspar. The 
crystals found in the Pikes Peak region rank as some of the best 
in the world. Independent prospectors and miners work small 
mines in the pegmatites to find pockets containing the beautiful 
crystals, which are later sold at gem and mineral shows, in rock 
shops, and on the Internet. 

Aquamarine is Colorado’s official State Gemstone. It is a 
form of beryl, a silicate mineral. Gem-quality light-blue crystals 
are found in Colorado around the 3,900-m elevation of 4,300- 
m Mount Antero in the Sawatch Range in Chaffee County. 

The aquamarine crystals are found in large miarolitic cavities 
within pegmatites in Tertiary age granite stocks. This locality is 
considered one of the finest in North America for collecting this 
prized mineral, and specimens are displayed in many museums. 
Many mineral collectors visit the site every summer. 

In 2002, the Bad Boys of Cripple Creek Mining Company, 
Inc. operated a small turquoise mine near Cripple Creek. The 
company also produced and sold jewelry made from this 
turquoise. Other turquoise mines in the State include the King 
Mine in Conejos County, the Turquoise Chief Mine in Lake 
County, and Hall Mine near Villa Grove in Saguache County; 
these mines are not currently active. 

Gypsum.—Centex Construction Products Inc.’s American 
Gypsum operation produced 500,000 t of gypsum in 2002 
from its mine in Eagle County. That figure is a slight increase 
from the 2001 production of 493,000 t. In 2002, the company 
received a special-use permit from Eagle County for the 
relocation of its mining operations as reserves at the current 
mine site are depleted. During a span of a few years, mining 
will shift to the new site. The future mining area ensures that 
the wallboard plant in the town of Gypsum can operate for at 
least another 20 years. The new mine site will be northeast 
of the current operations. Approximately 56 million square 
meters of wallboard are manufactured annually at the plant. 
About 50% of the wallboard goes to the Colorado construction 
industry, and the remainder is marketed throughout the US. 
The mine and plant employed approximately 120 people. The 
bedded gypsum deposit is within the Eagle Valley Formation 
evaporite sequence of Pennsylvanian age. 

Helium.—Grade-A helium is produced at the Ladder Creek 
gas-processing plant near Cheyenne Wells in southeastern 
Colorado. The helium is produced by separating it from the 
other natural gases. It is liquefied at -458' F. Helium is used 
for several purposes including cryogenic applications (24%), 
pressurizing and purging (20%), welding cover gas (18%), 
and controlled atmospheres (16%). The total U.S. private 
production of Grade-A helium In 2002 was estimated by the 
USGS to be 85 million cubic meters with an estimated value 
of $250 million. The Colorado portion of this production has 
not been publicized. Only five other States, Kansas, Texas, 
Oklahoma, Utah, and Wyoming, produce helium. 

Soda Ash.—Soda ash (Na,CO,) is used primarily in the 
manufacture of glass, soap and detergents, other chemicals, 
and to remove sulfur dioxide from powerplant emissions. 
Sodium bicarbonate (NaHCO,), also known as baking soda, 
is used In food products, animal feed, cleaning products, and 
pharmaceuticals. Nahcolite is a naturally occurring sodium 
bicarbonate mineral that 1s present in large quantities in the 
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sedimentary rocks of the Piceance Creek Basin in northwestern 
Colorado. It is estimated that 29 billion metric tons (Gt) of 
nahcolite are present within the basin. 

In late 2000, American Soda, LLP began production of 
soda ash and sodium bicarbonate in Rio Blanco County. 
The company built a state-of-the-art solution mine with 26 
production wells, a 71-km dual pipeline, a processing plant near 
Parachute in Garfield County, and a rail spur to produce and 
ship its sodium products. The mine and plant have a nameplate 
production capacity of 730,000 metric tons per year (t/yr) of 
soda ash and 140,000 t/yr of sodium bicarbonate. In 2002, 
the second full production year, the company shipped 500,000 
t of soda ash and 64,000 t of sodium bicarbonate. The soda 
ash production 1s a 76% increase from the 284,000 t produced 
in 2001. In 2003, the company plans to increase production 
to near full capacity. Ten to twelve new production wells are 
planned for completion in 2003. The average life of each well is 
about 3 years. 

The solution mine in Rio Blanco County within the Piceance 
Creek Basin consists of production wells that use hot water 
to dissolve nahcolite from several stratigraphic horizons in 
the Eocene age Green River Formation, which lies about 600 
m below the surface. The company controls more than 2,800 
hectares (ha) of mineral leases on BLM land and estimated that 
the nahcolite in situ resource is 3.2 Gt, with more than 900 Mt 
of recoverable nahcolite. 

White River Nahcolite Minerals, LLC (a subsidiary of 
IMC Chemicals) has been producing sodium bicarbonate by 
solution mining for several years at a site close to American 
Soda's mine. In February 2003, White River Nahcolite was 
purchased for $20.6 million by Natural Soda AALA, Inc. (a 
subsidiary of AmerAlia, Inc.). Natural Soda AALA intends to 
refurbish and expand the mine and plant as soon as possible to 
ensure a production rate of more than 90,000 t/yr. The mine's 
designed capacity is 114,000 t/yr, and the plant produced both 
food-grade and industrial-grade products. Natural Soda, Inc. 
also owned the Rock School Lease, an undeveloped nahcolite 
property nearby. The two properties, both leased from the U.S. 
Department of the Interior's Bureau of Land Management, 
comprised more than 3,800 ha in the Piceance Creek Basin. 
These leases contain in situ nahcolite resources estimated to 
exceed 3.6 Gt. 


Metals 


Gold.—Gold prices increased substantially in 2002, averaging 
about $310 per troy ounce. This was a 1496 increase from the 
2001 average of $273 per troy ounce. The Cripple Creek and 
Victor Gold Mining Co. (CC&V) (a joint venture between 
AngloGold Ltd. and Golden Cycle Gold Corp.) continued 
to operate the only major precious-metals mine in Colorado. 
CC&YV in Teller County produced 6,970 kilograms (kg) of gold 
in 2002, up 4.6% from the 6,660 kg produced in 2001 because 
of the October completion of the $168.5 million expansion and 
capital improvement project. The project included a new fleet 
of 280-t haul trucks, an expanded heap leach-pad, construction 
of a new maintenance facility, a new crushing facility, and an 
expanded gold recovery plant. The value of the gold produced 
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at the mine in 2002 was estimated to be $69 million. The 
companies planned to increase gold production at the mine in 
2003 to an estimated 10,600 kg. When the full benefits and 
efficiencies of the expansion are realized, the mine is expected 
to produce 12,400 kg of gold per year. The current reserve base 
is sufficient to support gold production until 2012. In 2002, the 
mine employed approximately 300 people and was the largest 
private employer in Teller County. 

Gold was originally discovered in the Cripple Creek district in 
1891. Since then, the district has produced about 715 t of gold, 
easily making it the largest gold-producing area in Colorado 
history. Early mining was from “bonanza” high-grade vein 
deposits. Present mining is done by open pit methods on low- 
grade, disseminated gold ore. Both the high-grade veins and the 
low-grade ore in the district are hosted by a mid-Tertiary alkalic 
volcanic and diatreme complex. 

The Pride of the West Mill northeast of Silverton in San 
Juan County has been rehabilitated to process ore from mine 
waste piles in the Animas River watershed. The project was 
managed by the Silver Wing Co., Inc. Silver Wing also owns 
a 90% interest in the Gold King Mine, which may eventually 
provide fresh ore to the mill. In February 2003, the project 
received final approval from the State to begin processing the 
ore. The mill is expected to start production in the spring of 
2003. The mill, which has a capacity of 270 metric tons per 
day, uses differential flotation to produce lead, zinc, and copper 
concentrates. A gravity circuit is also present. The concentrates 
will be shipped to smelters out of State. A small carbon-in-pulp 
cyanide leach system will scavenge gold from ore in enclosed 
agitation tanks at the end of the milling process. The cyanide in 
solution is then destroyed by hydrogen peroxide. The company 
is currently in the process of constructing a liner for the 
tailings pond. In 2002, a 13,600-t stockpile of ore from mine 
tailings awaited processing at the site, delivered by the Animas 
River Stakeholders Group (a coalition of private, State and 
Federal interests that are working to clean up mine waste that 
contributes to the pollution of the Animas River). 

The Pride of the West milling project has strong support and 
assistance from the Animas River Stakeholders Group. Some 
of the group’s funding is derived from U.S. Environmental 
Protection Agency grants. The project has received financial 
assistance (loans) from Region 9 Economic Development 
District and San Juan 2000 Economic Development Association, 
a local San Juan County group. Local business and economic 
development groups appreciate the project because it will 
diversify the area’s economy, employing as many as 50 people 
when it achieves full production. 

Gold King Mines Corp. (a subsidiary of Silver Wing Co., 
Inc.) has acquired the American Tunnel Water Treatment 
Plant at Gladstone. The water-treatment plant 1s necessary to 
process mine water when the Gold King Mine begins operation. 
Rehabilitation of the underground workings at the Gold King 
Mine is expected to commence in 2003. 

Molybdenum.—The Henderson Mine in Clear Creek County 
continues to be North America's largest primary producer of 
molybdenum. The underground mine is owned by Climax 
Molybdenum Co. (a subsidiary of Phelps Dodge Corp.). In 
2002, the mine and mill produced 9,300 t of molybdenum metal 
contained in concentrates, up 9% from the 8,530 t produced 
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in 2001 because of a slight increase in ore grade through the 
mill. According to the USGS, the 2002 average price for 
molybdenum contained In technical-grade molybdic oxide was 
$3.75 per pound, up significantly from an average of $2.36 

in 2001. The price spiked to as high as $9 per pound in early 
June 2002 because of fears of a supply shortage. The value of 
molybdenum produced at Henderson in 2002 is estimated to 
be $77 million. The operation continued to employ about 320 
workers at the mine and mill. 

The Henderson ore body is elliptical in shape and lies about 
1,100 m beneath the summit of Red Mountain. It occurs within 
a Tertiary age rhyolite porphyry intrusive complex that was 
localized by the Berthoud and Vasquez Faults. The ore body 
is estimated to contain 730 Mt of ore averaging 0.2% to 0.3% 
molybdenite. Molybdenite (molybdenum sulfide) occurs in 


stockwork veins and is relatively evenly distributed throughout 
the ore body. Ore is mined using the block caving method. 


Government Programs 


In April 2002, Governor Owens signed a bill making 
rhodochrosite (manganese carbonate, MnCO,) the official State 
Mineral of Colorado. The Sweet Home Mine near the town 
of Alma in Park County continued to produce the most prized 
specimen-quality rhodochrosite crystals in the world. Since 
1991, the former silver mine has produced the beautiful cherry- 
red crystals from open cavities in hydrothermal quartz-calcite- 
sulfide veins. Some of the larger crystals have commanded 
prices of more than $100,000, and one, the “Alma King," is 
rumored to have fetched nearly $1 million. 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN COLORADO" ? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Clays, common 296 
Gemstones NA 
Gold" kilograms W 
Lime 37 
Sand and gravel: 

Construction 43,900 

Industrial 65 
Silver metric tons W 
Stone: 

Crushed 13,000 

Dimension metric tons W 
Combined values of cement, clays [bentonite, fire 

(2000)], gypsum (crude), helium (Grade-A), 

molybdenum concentrates, soda ash (2001-02), 

stone [dimension marble and sandstone (2000)], 

and values indicated by symbol W XX 

Total XX 


Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2001 2002P 

Value Quantity Value Quantity Value 
2,000 254 1,500 295 1,660 
277 NA 269 NA 267 
w 6,660 58,300 w w 
2,170 33 2,000 32 2,050 
216,000 37,300 194,000 40,700 215,000 
w w w w w 
w 3 399 w w 
81,900 13,900 88,500 16,000 104,000 
W 10,800 2,130 10,200 2,040 
285,000 XX 193,000 XX 289,000 
588,000 XX 540,000 XX 614,000 


^Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 
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TABLE 2 
COLORADO: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metrlc tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 10 3,050 $17,600 $5.76 10 4,820 $30,900 $6.40 
Dolomite | W W 4.53 l W W 4.63 
Granite 9 4,450 33,100 7.43 8 4,310 29,200 6.78 
Traprock l w w 3.69 l w w 3:79 
Sandstone and quartzite 10 2.910 16.300 5.60 8 1.780 10.900 6.12 
Volcanic cinder and scoria 2 W W 9.05 2 W W 5.39 
Miscellaneous stone 17 2,080 12,800 6.16 16 2,360 15,100 6.42 
Total or average XX 13,000 81,900 6.31 XX 13,900 88,500 6.38 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
COLORADO: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2001, BY USE' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam w W $3.53 
Riprap and jetty stone 389 $3,830 9.86 
Other coarse aggregates 433 1,540 3.55 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 9.92 
Bituminous aggregate, coarse 980 8,080 8.24 
Bituminous surface-treatment aggregate W W 4.08 
Railroad ballast W W 5.29 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 4.96 
Stone sand, bituminous mix or seal 319 1,150 3.62 
Screening, undesignated W W 4.94 
Coarse and fine aggregates: 
Graded road base or subbase 1,060 5.180 4.9] 
Unpaved road surfacing W W 3.56 
Terrazzo and exposed aggregate W W 9.13 
Crusher run or fill or waste 37 357 9.65 
Other construction materials 22 97 4.4] 
Agricultural: 
Limestone W W 26.43 
Poultry grit and mineral food W W 23.69 
Other agricultural uses W W 9.62 
Chemical and metallurgical, cement manufacture W W 4.04 
Special: 
Mine dusting or acid water treatment W W 28.36 
Asphalt fillers or extenders W W 21.35 
Other miscellaneous uses: 
Specified uses not listed W W 4.63 
Glass manufacture W W 19.29 
Unspecified:” 
Reported 6,620 40,100 6.06 
Estimated 750 3,700 4.98 
Total or average 13,900 88,500 6.38 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, except unit value; may not 
add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 4 
COLORADO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT: 


(Thousand metric tons and thousand dollars) 


District | District 2 District 4 


Use Quantity Value Quantity Value Quantity Value 


Construction: 


Coarse aggregate (+1 1/2 inch) W W W W 
Coarse aggregate, graded" (5) 
Fine aggregate (-3/8 inch) -- -- -- 
Coarse and fine aggregate’ W W 
Other construction materials 11 40 


W W 
2 27 
Agricultural’ -- -- W W E T 
W W 
W W 


= = = = 
= = = = 


Special ° - - 

Other miscellaneous use" —- ` - - - - - 

Unspecified: E 

| Reported C 153 812 u - 5,300 33,100 
Estimated 30 190 540 2.600 100 540 


Total 295 1,850 1,040 8,720 10,100 64,100 


District 5 District 6 Unspecified districts 
Quantity Value Quantity Value Quantity Value 
Construction: 


Coarse aggregate (+1 1/2 inch)" 578 2,960 13 67 m " 
. Coarseaggregate, graded — — — — — w 
. Fine aggregate (-3⁄8inch” —— 49 
Coarse and fine aggregate’ W W 4 24 ae ae 
Other construction materials 9 
Agricultural’ W 
Chemical and metallurgical’ -- = ae == 2s m 
Special" W W EA ae x RE 
W W 


T 
Other miscellaneous use 

I 12 
Unspecified: 


Reported 1,040 5,420 (5) (5) 128 776 
Estimated 30 120 50 280 -- -- 
Total 2,190 12,600 68 366 128 776 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

[Data are rounded to no more than three significant digits; may not add to totals shown. 

No production for District 3. 

"Includes macadam, riprap and jetty stone, and other coarse aggregates. 

*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and railroad ballast. 
"Less than 1/2 unit. 

?Includes stone sand bituminous mix or seal, stone sand (concrete), and screening (undesignated). 

"Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, and unpaved road surfacing. 
"Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 

"Includes cement manufacture. 

Includes asphalt fillers or extenders and mine dusting or acid water treatment. 

Includes glass manufacture and other specified uses not listed. 

"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
COLORADO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 


8.8 


BY MAJOR USE CATEGORY 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 6,690 $39,100 $5.84 
Plaster and gunite sands 43 406 9.44 
Concrete products (blocks, bricks, pipe, decorative, etc.) 375 3,510 9.36 
Asphaltic concrete aggregates and other bituminous mixtures 2,730 16,100 5.90 
Road base and coverings 5,520 28,100 5.09 
Road stabilization (cement and lime) 228 1,350 5.92 
Fill 2,640 11,900 4.5] 
Snow and ice control 12 484 6.72 
Other miscellaneous uses' 214 1,400 6.54 
Unspecified:" 
Reported 10,600 51,800 4.89 
Estimated 8,200 40,000 4.84 
Total or average 37,300 194,000 5.20 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes filtration and railroad ballast. 


Reported and estimated production without a breakdown by end use. 


TABLE 6 
COLORADO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products? 386 2,980 1,970 11,600 W W 
Asphaltic concrete aggregates and other bituminous mixtures -- -- W W W W 
Road base and coverings” 1,380 7,500 1,540 9,020 265 833 
Fill 164 636 457 1,700 146 452 
Other miscellaneous uses’ 33 305 641 3,180 991 7.230 
Unspecified:” 
Reported 4,490 22,900 2,010 9,250 269 1,400 
Estimated 2,400 11,000 2,300 11,000 300 2,500 
Total 8,840 45,400 8,930 45,700 1,970 12,400 
District 4 District 5 District 6 
Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 2,/30 17,100 1,720 9,410 W W 
Asphaltic concrete aggregates and other bituminous mixtures 625 3,460 373 1,760 W W 
Road base and coverings” 356 1,250 817 3,350 1,400 7,510 
Fill 1,110 6,370 736 3,350 30 106 
Other miscellaneous uses" 142 1,100 98 334 421 2,510 
Unspecified:" 
Reported 2,080 10,400 1,470 6,600 330 1,250 
Estimated 1,400 6,900 570 2,600 1,200 5,500 
Total 8,460 46,600 5,770 26,700 3,370 16,900 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

^Includes filtration, railroad ballast, and snow and ice control. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF CONNECTICUT 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Connecticut Geological and Natural History Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Connecticut was nearly $142 million, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
an increase of about 11% from that of 2001? and followed an 
13% increase from 2000 to 2001. Because data for dimension 
stone (quartzite) were withheld to protect company proprietary 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


TABLE 1 


data, the actual total values for 2000-2002 are higher than those 
reported in table 1. 

Crushed stone and construction sand and gravel, the leading 
nonfuel mineral commodities by value, accounted for nearly 
all of the State’s total nonfuel mineral production and value. 

In 2002, Connecticut’s increase in value mostly resulted from 
an about 8% increase In crushed stone production, leading to 

a nearly $9 million rise in its value and a 10% increase in the 
production of construction sand and gravel, corresponding with 
a $5 million rise in value (table 1). 

In 2001, Connecticut's increase in value mostly resulted 
from a nearly 28% increase in the production of crushed stone, 
for a rise in value of about $18 million. Construction sand 
and gravel production and value decreased slightly, and the 
values of dimension stone, common clays, and gemstones were 
unchanged from those of 2000 (descending order of value). 


"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


NONFUEL RAW MINERAL PRODUCTION IN CONNECTICUT" ? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Clays, common 55 
Gemstones NA 
Sand and gravel, construction 8,010 
Stone: 

Crushed 7,740 

Dimension metric tons W 

Total XX 


2001 2002" 
Value Quantity Value Quantity Value 
183 55 ° 183 * o 183 ° 

6 NA 6 NA 6 
46,900 7,670 44,700 8,400 50,000 
65,300 9,870 83,200 10,700 92,000 
(3) W (3) W (3) 
112,000 XX 128,000 XX 142,000 


“Estimated. Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


Value excluded to avoid disclosing company proprietary data. 
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TABLE 2 
CONNECTICUT: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity Value 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 5 1,060 $8,450 $7.94 5 1,100 $8,960 $8.16 
Dolomite l w w 23.90 | w w 26.66 
Granite 5 324 2.460 7.60 5 498 3,950 7.93 
Traprock 9 5,810 41,400 7.13 9 7.770 56,900 7.33 
Miscellaneous stone l W W 3.58 ' l W W 3.75 
Total or average XX 7,140 65,300 8.44 XX 9,870 83,200 8.43 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
CONNECTICUT: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 11 $93 $8.45 
Filter stone W W 13.23 
Other coarse aggregates 15 232 15.47 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 5.5] 
Bituminous aggregate, coarse W W 5.5] 
Bituminous surface-treatment aggregate W W 5.51 
Other graded coarse aggregates W W 17.12 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 177 1,880 10.62 
Stone sand, bituminous mix or seal W W 5.5] 
mE Screening, undesignated W W 5.51 


Coarse and fine aggregates: 
Graded road base or subbase 588 3,650 6.21 


Unpaved road surfacing w w 6.25 
Crusher run or fill or waste w w 6.61 
Other coarse and fine aggregates W W 7.87 
Other construction materials? 80 625 7.81 
Agricultural limestone W w 13.68 
Special, other fillers or extenders w w 27.56 
Other miscellaneous uses, pipe bedding w w 7.87 
Unspecified:” 
Reported 7,800 59,200 7.59 
Estimated 130 1,100 7.99 
Total or average 9,870 83,200 8.43 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes drain fields. 
: Reported and estimated production without a breakdown by end use. 
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TABLE 4 
CONNECTICUT: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value _ 
Concrete aggregates (including concrete sand) 633 $4,410 $6.97 
Concrete products (blocks, bricks, pipe, decorative, etc.) 243 1,330 5.47 
Asphalt concrete aggregates and other bituminous mixtures 167 1,030 6.17 
Road base and coverings” 520 3,590 6.90 
Fill 336 1,400 4.17 
Other miscellaneous uses? 28] 1,800 6.41 
Unspecified:" 
Reported 2,060 11,200 5.44 
Estimated 3,300 19,000 5.88 — 
Total or average 7,670 44,700 5.83 — 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes road and other stabilization (cement). 

“Reported and estimated production without a breakdown by end use. 


CONNECTICUT—2002 


DELAWARE 


Wilmington 


€ Newark 


NEW CASTLE 


LEGEND 


e 
Middletown County boundary 


* Capital 
City 


MINERAL SYMBOL 


eSmyrna (Major producing areas) 


Gyp Gypsum plant 
Magnesium compound plant 


Sulfur (oil) 


Dover K Construction sand and gravel 


KENT Steel plant 


Titanium dioxide pigment plant 


SG 


SG 


e Harrington 


9 Milford 


0 10 Kilometers 


[| 1 | 


aC 
SUSSEX ® Milton Lewes - 
SG 
® Bridgeville e|Rehoboth Beach 
@ Georgetown 
SG g 
® Seaford SG 

Millsboro ç 


SG 


9 |Bethany Beach 


e Selbyville 
9 Fenwick Island 


Source: Delaware Geological Survey/U.S. Geological Survey (2002) 


THE MINERAL INDUSTRY OF DELAWARE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Delaware Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Delaware was $17.5 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 9% decrease 
from that of 2001? and followed a more than 50% increase from 
2000 to 2001. Production data for magnesium compounds were 
withheld to protect company proprietary data; the State’s actual 
annual total values are significantly higher than those listed in 
table 1. 

In 2002, construction sand and gravel production and value 
decreased, while that of magnesium compounds also decreased 
slightly. In 2001, construction sand and gravel production 
increased by about 45%, while its value rose by $6.9 million. 
Magnesium compounds production showed a small decrease 
with its value down by about $1 million. Gemstones mined by 
hobbyists were valued at the same level for both years. 

Based upon USGS estimates of the quantities produced in 
the United States during 2002, Delaware remained fourth of 
five States that produce magnesium compounds. Magnesium 
compounds, extracted from seawater close to the mouth of 
the Delaware Bay, near Lewes, Sussex County, were used to 
manufacture chemical and pharmaceutical products. 

The narrative information that follows was provided by 
the Delaware Geological Survey? (DGS). According to the 
DGS, there are at least 11 major sand and gravel production 
operations in Delaware. General locations are shown on the 
map on the facing page and on the DGS Web site at URL http: 
/www.udel.edu/dgs/Minres/sandmap.html. The DGS estimates 
of the quantities of sand and gravel produced from the State’s 
natural resources are typically higher than those reported by the 
USGS (table 1). Reasons for this difference include (1) not all 
major producers necessarily report production to the USGS, (2) 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

John H. Talley, Interim Director and State Geologist, authored the text of the 


State mineral industry information provided by the Delaware Geological Survey. 
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Government agencies or companies that produce from pits for 
their own use do not necessarily report production, (3) many 
operations that mine relatively small amounts of sand and gravel 
are not contacted and, therefore, do not report production, 

and (4) production of sand from offshore areas for beach 
replenishment are not included in USGS figures. For example, 
according to the Delaware Department of Natural Resources 
and Environmental Control, in 1998, approximately 2.2 million 
metric tons of sand with an estimated value of $6.9 million was 
dredged offshore and placed on beaches along the Atlantic Coast 
and Delaware Bay. These data, not included in the USGS final 
1998 construction sand and gravel data (U.S. Geological Survey, 
2001), would have nearly doubled production and significantly 
increased value for that year. Based on DGS estimates, an 
additional total of about 112,000 Mt (86,000 cubic yards) of 
sand at an estimated value of slightly more than $350,000 was 
dredged offshore and placed on Delaware Bay beaches from 
1999 through 2003. 

The U.S. Department of the Interior’s Minerals Management 
Service (MMS) continued to provide support for studies to 
characterize offshore sand resources in both State and Federal 
waters for possible use for beach replenishment. The DGS 
recently published Report of Investigations No. 63 entitled “An 
Evaluation of Sand Resources, Atlantic Offshore, Delaware." 
Evaluation of 268 vibracores along with geologic mapping 
and evaluation of seismic data identified 16 coastal areas of 
Delaware as excellent or good sand resource areas covering 
nearly 28 square kilometers containing an estimated 80 million 
cubic yards of the resource. An additional 24 vibrocores are 
currently being evaluated. 

The DGS continues to operate and maintain the DGS 
Atlantic Outer Continental Shelf Core and Sample Repository. 
Federal agencies, other State agencies, and private institutions 
that recognize the value of having a centralized repository 
contributed samples. The repository contains samples from 
all 51 oil and gas exploratory wells drilled on the North, 
Middle, and South Atlantic Outer Continental Shelf between 
1977 and 1984. Samples include cores, unwashed cuttings, 
vials containing samples processed for micropaleontology 
and palynology, thin sections of cores and cuttings, and 
micropaleontology and palynology slides. The DGS Web 
site's summary of holdings is available on the Internet at URL 
http://www.udel.edu/dgs/Minres/ocsrepos.htm. The DGS is 
designated as the primary repository for these samples by the 
MMS. 

The DGS continues to be actively involved in the mineral 
industry in Delaware through the identification and evaluation of 
sand and gravel resources as part of its geologic and hydrologic 
mapping programs and through service on a county committee 
involved in evaluating and renewing applications for extractive 
use operations. 
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TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN DELAWARE"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 
Gemstones NA l NA l NA ] 
Magnesium compounds metric tons W (3) W (3) w (3) 
Sand and gravel, construction 2.330 12,400 3,370 19,300 3,000 17,500 
Total XX 12,400 XX 19,300 XX 17,500 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 

*Value excluded to avoid disclosing company proprietary data. 


TABLE 2 
DELAWARE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand)’ 1,770 $10,200 $5.77 
Fill 408 1,650 4.05 
Other miscellaneous uses 14 48 3.43 
Unspecified, actual” 1,180 7,400 627 
Total or average 3,370 19,300 5.73 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 


?Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF FLORIDA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Florida Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Florida rose to about $2.02 billion, based upon preliminary 
U.S. Geological Survey (USGS) data. This was a more than 
12% increase from that of 2001? and followed a slight 1% 
decrease in 2001 from that of 2000. The State increased In rank 
to fourth from fifth among the 50 States in total nonfuel mineral 
production value, of which the State accounted for more than 
5.5% of the U.S. total. 

Florida continued to lead the Nation in phosphate rock 
mining in 2002, producing about seven times as much as the 
next highest producing State. Phosphate rock is produced in 
only four States. In terms of value, phosphate rock, crushed 
stone, cement (portland and masonry), and construction sand 
and gravel continued to be the most important raw nonfuel 
mineral commodities produced in Florida. The dollar value 
of these four mineral commodities plus titanium concentrates 
(ilmenite and rutile) represented about 94% of the State’s total 
nonfuel mineral value. In 2002, substantial increases in the 
value of phosphate rock and crushed stone, having a combined 
total increase of about $200 million, accounted for most of 
the increase for the year. Increased production and values of 
cement and construction sand and gravel bolstered gains as 
did a small increase in zirconium concentrates. A relatively 
small drop in the value of peat accounted for the largest single 
decrease (table 1). 

In 2001, many nonfuel minerals increased in production and 
value. Crushed stone was up $20 million, and portland cement 
was up about $9 million; titanium (ilmenite) concentrates, 
Zirconium concentrates, peat, and both construction and 
industrial sand and gravel increased (in descending order of 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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increase) (tablel). These increases, however, were not enough 
to offset the significant drop in phosphate rock production 

and value and smaller decreases in the value of rutile and 
masonry cement that led to the State’s small decrease for the 
year. Fertilizer producers in Florida and North Carolina were 
affected by lower export sales and prices, which resulted from 
the opening of new phosphoric acid and diammonium phosphate 
(DAP) plants in Asia. Weak market conditions led to reduced 
production from phosphate rock mines and phosphoric acid 
plants in 2001. One mine in Florida closed permanently in 
August 2000 because of market conditions; the company began 
using phosphate rock imported from Morocco at its fertilizer 
plant. Since mid-1999, four mines have closed in Florida as 
part of corporate restructuring programs and the depletion of 
reserves. Overall, production in the Florida-North Carolina 
region during 2001 was 77% of rated annual capacity. 

Based upon USGS estimates of the quantities produced in 
the 50 States in 2002, Florida continued to be the only State 
to produce rutile concentrates and staurolite. It remained first 
in rank in the production of phosphate rock and peat, first of 
two States producing ilmenite concentrates and zirconium 
concentrates, third in magnesium compounds, fifth in fuller's 
earth, and seventh in portland cement. Florida led the States 
in the production of masonry cement (second in 2001) and 
rose to second from third in the production of crushed stone. 
Additionally, Florida produced significant quantities of 
construction and industrial sand and gravel. 

The Florida Geological Survey? (FGS) provided the following 
narrative information. The greatest portion of Florida's 
nonfuel mineral production value came from the production of 
phosphate rock, which accounted for about 75% of the Nation's 
production and 25% percent of the world's production. In 
2002, more than 27 million metric tons of phosphate rock was 
extracted from 1,968 hectares (ha) of land (Florida Phosphate 
Council, 2003§*). Other important commodities included clay, 
crushed limestone, heavy-mineral sands, masonry and portland 
cement, and peat. 

The Mine Safety and Health Administration reported that 
6,728 persons were employed in Florida's surface mining 
operations in 2002; this number does not account for contractors 
who may be working for some operators. The limestone 
industry employed 2,504 workers, while the phosphate rock 
industry employed 2,071 workers. The remainder of the 
workforce was employed at cement operations, clay mining 


"Steven Spencer, Coastal/Economic Geologist, authored the text of the State 
mineral industry information provided by the Florida Geological Survey. 

^References that include a section mark (Š) are found in the Internet 
References Cited section. 


operations, heavy-mineral sands facilities, and sand and gravel 
companies. 


Exploration and Development 


In 2002, the FGS, in cooperation with the U.S. Minerals 
Management Service (MMS), completed a study of the geologic 
processes and parameters affecting the shore and near-shore 
zones within the coastal area and the identified and undiscovered 
offshore sand resources available for beach replenishment. The 
area Studied comprised shallow sediments in Federal waters 
off Brevard, Indian River, St. Lucie, and Martin Counties from 
5 kilometers (km) to approximately 16 km offshore and the 
sediments on the beaches immediately adjacent to that area. 

The findings are included in a 5-year annual report. The report 
describes extensive new beach-quality sand deposits, including 
more than 18 million cubic meters of potential reserves off St. 
Lucie County, which were found through a program of site- 
specific vibrocoring. The report is available on the MMS Web 
site at http://www.mms.gov or on CD-ROM from the FGS. 


Commodity Review 


Industrial Minerals 


Cargill Fertilizer bought Farmland Hydro L.P.’s chemical 
complex in Polk County and the proposed Farmland Hardee 
County Phosphate Mine in early November 2002. Martin 
Marietta Materials Inc. signed a mining services agreement with 
Limerock Industries Inc. that allows it to operate three limestone 
quarries in north Florida (Pit & Quarry, 20028). The primary 
quarry is located near Perry, FL. 

High-purity limestone was used to manufacture portland and 
masonry cement. Florida was a major producer and consumer 
of both types of cement in 2002. Although limestone was mined 
at several locations throughout the State, cement was produced 
only in Hernando, Dade, and Alachua Counties. 

In the clay industry, Active Minerals Co. acquired the mining 
lease for the Fletcher-Meginniss fuller’s earth mine from Oil-Dri 
Corp. of Georgia. Active Minerals Corp., which is owned by 
ITC Industries, plans to reopen and expand the mine. Fuller's 
earth, common clay, and kaolin were mined at a few locations in 
Florida. Fuller's earth, typically used as an absorbent material, 
was mined in Gadsden and Marion Counties; kaolin, often used 
in the manufacture of paper and refractories, was mined in 
Putnam County. Common clay was mined in small quantities 
from various locations throughout the State and used in the 
manufacture of lightweight aggregates. 

Heavy-mineral sand mines continued to be operated by E.I. 
du Pont de Nemours and Company Inc. and Iluka Resources, 
Inc. in Baker, Clay, and Putnam Counties. Ilmenite, rutile, 
zircon, and leucoxene were the primary minerals of interest 
in the sand deposits of this region. Ilmenite and rutile are the 
primary ingredients in the manufacture of titanium dioxide 
pigments, which, in turn, are used in the manufacture of paint, 
plastics, paper, varnish, and lacquers. 
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Environmental Issues and Reclamation 


From July 1, 1975, to Dec. 31, 2002, approximately 67,900 
ha had been mined for phosphate. Mandatory reclamation 
regulations went into effect July 1, 1975. Since 1975, 70% 
of the land mined for phosphate has been reclaimed (Florida 
Phosphate Council, 20038). 

Phosphate companies actively mining and having reclamation 
responsibility at yearend included Cargill Fertilizer, Inc.; CF 
Industries, Inc.; IMC Phosphates MP Inc.; and PCS-Phosphates 
Co., Inc. The following companies are no longer operating but 
continue to have reclamation responsibility: Agrifos L.L.C., 
Brewster Phosphates, Estech, Florida Power Co., Exxon/Mobil 
Co., Nu Gulf Industries Inc., TECO, USS Agrichemicals, and 
The Williams Co. 

In 2002, 37 applications for Environmental Resource Permits 
(ERP) (excluding phosphate) were approved for more than 
6,900 ha. Mine expansions and modifications were included 
in this total. The Florida Department of Environmental 
Protection (FDEP) issued an Intent for an ERP and Conceptual 
Reclamation Plan for the proposed IMC Phosphates Ona Mine 
in Hardee County. An administrative hearing is scheduled for 
September 2003 because of a challenge to the Intent. 

In 2002, FDEP issued an Intent for an ERP for an extension 
of the IMC Ft. Green Mine. A challenge to the Intent resulted 
in a 5-week administrative hearing and an administrative law 
judge ruling in favor of the Department. One of the challenging 
parties entered into a settlement agreement with IMC, while 
another is appealing the ruling. 


Governmental Programs 


A State senator proclaimed February 6, 2002, as Mining 
Day at the State Capitol. Twenty-one mining companies 
displayed products and discussed mining issues with legislators, 
colleagues, and visitors. The Florida Limerock and Aggregate 
Institute organized the event and planned to make it an annual 
affair. 

The FGS finished field mapping the western portion of the 
USGS 1:100,000 Marianna Quadrangle and completed the final 
maps and cross sections for the same area. The completed maps 
and cross sections are available as part of the FGS Open-File 
Map Series (OFMS 91), which is part of an ongoing cooperative 
effort through the STATEMAP component of the USGS 
National Cooperative Geologic Mapping Program. 

The FGS Web site is on the Internet at URL http:// 
www.dep.state.fl.us/geology/. Some of the new publications 
there include a geologic map of the State, a report on marine 
sand resources of Florida’s Gulf of Mexico, a poster on 
protecting Florida’s springs, a poster on Florida’s industrial 
minerals, and an open-file report on granulometry. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN FLORIDA" 


(Thousand metric tons and thousand dollars) 


2000 2001 2002" 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 546 64,900 ° 556 62,600 ° 610 ° 69,000 ° 

Portland 3,750 285,000 ° 4.060 294,000 ° 4,130 * 299,000 * 
Clays: 

Common W W 94 * 1,280 * 94 * 1,280 * 

Fuller's earth W W 334 * 22,200 * 334 22,200 

Kaolin 33 3,420 32 3,380 3] 3,500 
Gemstones NA l NA l NA l 
Peat 416 8,640 544 11,300 546 9,800 
Sand and gravel: 

Construction 24,500 107,000 24,800 109,000 26,000 116,000 

Industrial 510 6,320 598 7,510 524 8,020 
Stone, crushed 93,000 495,000 95,100 515,000 104,000 595,000 
Combined values of magnesium compounds, 

phosphate rock, staurolite, titanium concentrates, 

zirconium concentrates, and values indicated 

by symbol W XX 848,000 XX 770,000 XX 896,000 

Total XX 1,820,000 XX 1,800,000 XX 2,020,000 
"Estimated. Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
FLORIDA: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Number Quantity Number Quantity I 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries | metric tons) (thousands) value quarries metric tons) (thousands) value — 
Limestone? 85 89,200 $472,000 $5.29 78 92,100 $497,000 $5.39 
Dolomite 5 2,280 15,900 7.00 5 1,820 12,500 6.87 
Shell 5 1,460 6,980 4.77 4 1,160 6,060 5.24 
Total or average XX 93,000 495,000 5.33 XX 95,100 515,000 5.42 I 


XX Not applicable. 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 
FLORIDA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W $5.79 
Riprap and jetty stone 105 $762 7.26 
Filter stone 88 594 6.75 
Other coarse aggregates 58 506 8.72 
Total or average 251 1,860 7.42 
Coarse aggregate, graded: 
Concrete aggregate, coarse 9,050 57,100 6.31 
Bituminous aggregate, coarse W W 6.3I 
Bituminous surface-treatment aggregate W W 4.85 
Other graded coarse aggregates 8,160 56,800 6.96 
Total or average 17,200 114,000 6.62 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 2,230 15,400 6.92 
Stone sand, bituminous mix or seal W W 7.62 
Screening, undesignated 3,100 23,900 1.12 
Other fine aggregates 3,740 30,200 8.09 
Total or average 9.070 69,600 7.67 
Coarse and fine aggregates: 
Graded road base or subbase 14,200 57,700 4.06 
Crusher run or fill or waste 3,280 13,000 3.97 
Other coarse and fine aggregates 4,730 21,600 4.56 
Total or average 9.070 92.300 4.16 
Other construction materials 825 3,530 4.28 
Agricultural limestone 214 1,470 6.85 
Chemical and metallurgical: 
Cement manufacture (2) (2) 3.95 
Lime manufacture (2) (2) 4.96 
Special, other fillers or extenders (2) (2) 5.87 
Other miscellaneous uses and specified uses not listed (2) (2) 7.91 
Unspecified:” 
Reported 31,100 167,000 5.37 
Estimated 11,000 52,000 4.76 
Total or average 42,100 219,000 5.21 
Grand total or average 95,100 515.000 5.42 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data, included in "Grand total." 

"Reported and estimated production without a breakdown by end use. 
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TABLE 4 
FLORIDA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT: 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) W W W W W W 
Coarse aggregate, graded? W W W W 1,880 18,700 
Fine aggregate (-3/8 inch) W W W W 1,710 13,400 
Coarse and fine aggregate" 514 3,530 5,910 23,700 1,340 6,840 
Other construction materials LY =. = a m aa 
Agricultural" W W W W W W 
Chemical and metallurgical’ -- -- -- -- W W 
Special W W -- -- W W 
Other miscellaneous uses and specified uses not listed -- -- w W -- -- 
Unspecified:” 
Reported 1,030 4,870 2,260 10,800 8,450 44,600 
Estimated 1,900 9.200 1,900 8,900 4,800 24,000 
Total 4,000 26,000 10,600 48,200 20,300 117,000 
District 4 
Quantity Value 
Construction: 
Coarse aggregate (*1 1/2 inch)” 229 1,500 
Coarse aggregate, graded? 14,600 85,300 
Fine aggregate (-3/8 inch)? W W 
Coarse and fine aggregates" 14,400 58,200 
Other construction materials 825 3,530 
Agricultural? -- -- 
Chemical and metallurgical’ W W 
Special" -- -- 
Other miscellaneous uses and specified uses not listed (10) (10) 
Unspecified:” 
Reported 19,300 107,000 
Estimated 2,500 11,000 
Total 60,200 324,000 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


-- Zero. 


‘Data are rounded to no more than three Significant digits; may not add to totals shown. 


“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded aggregates. 


"Includes screening (undesignated), stone sand (bituminous mix or seal) stone sand (concrete), and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, and other coarse and fine aggregates. 


“Includes agricultural limestone. 
"Includes cement manufacture and lime manufacture. 
*Ó[ncludes ofther fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 


^t ess than 1/2 unit. 


FLORIDA—2002 


11.5 


11.6 


TABLE 5 


FLORIDA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes filtration. 
‘Reported and estimated production without a breakdown by end use. 
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Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products 3,180 $14,400 $4.53 
Plaster and gunite sands 286 1,700 5.94 
Asphaltic concrete aggregates and other bituminous mixtures W W 3.31 
Road base and coverings? W W 4.07 
Fill 1,310 2,590 1.98 
Other miscellaneous uses” 736 2680 3.57 
Unspecified: 
Reported 13,500 65,000 4.81 
Estimated 5,800 22,000 3.83 
Total or average 24,800 109,000 4.40 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (lime). 
3[ncludes filtration. 
*Reported and estimated production without a breakdown by end use. 
TABLE 6 
FLORIDA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District ] District 2 
Use Quantity Value Quantity Value 
Concrete aggregates and concrete products W W W W 
Asphaltic concrete aggregates and road base materials -- -- w w 
Fill 225 502 565 646 
Other miscellaneous uses” 1,190 6,860 8,790 43,800 
Unspecified: 
Reported W W W W 
Estimated 1,600 6,200 2,500 9,600 
Total 3,060 13,600 11,800 54,000 
District 3 District 4 
Quantity Value Quantity Value 
Concrete aggregates and concrete products W W w W 
Asphaltic concrete aggregates and road base materials -- -- -- -- 
Fill 303 801 219 640 
Other miscellaneous uses” 2,610 10,600 785 3,770 
Unspecified:* 
Reported 5,950 25,200 -- -- 
Estimated w w W W 
Total 8,870 36,500 1,000 4,410 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 
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THE MINERAL INDUSTRY OF GEORGIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Georgia Geologic Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Georgia was $1.45 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about an 8% 
decrease from that of 2001? and followed a 3.1% decrease from 
2000 to 2001. The State, for the third consecutive year, ranked 
seventh among the 50 States in total nonfuel mineral production 
value, of which Georgia accounted for about 4% of the U.S. 
total. 

Georgia was by far the leading clay-producing State in the 
Nation in 2002, accounting for about 23% of total U.S. clay 
production (all kinds). Kaolin remained the State’s foremost 
nonfuel raw mineral commodity, accounting for more than 45% 
of Georgia’s estimated total nonfuel mineral production value 
and, of that, nearly 83% of its clay value. Crushed stone was 
second, accounting for about 31% of Georgia’s nonfuel mineral 
value, followed by fuller’s earth and cement (portland and 
masonry). 

In 2001, increases in the values of dimension stone (up $15.1 
million), crushed stone (up $15 million), and that of barite, 
crushed marble, and mica (up a combined $4.5 million) were 
not enough to offset decreases in kaolin (down $61 million) and 
cement (down $19 million), resulting in a decrease for the year 
(table 1). All other changes were less than $1 million, having 
minimal effect on the overall net total. 

Based upon USGS estimates of the quantities produced in 
the United States during 2002, Georgia remained first among 
the 50 States in kaolin, fuller’s earth, and iron oxide pigments 
(descending order of value); second in dimension stone, second 
of three barite-producing States, as well as second in mica; 
fourth in feldspar; and ninth in masonry cement. The State 
decreased to seventh from sixth in the production of crushed 
stone and to sixth from fourth in common clays. Additionally, 
the State was a significant producer of portland cement and 
industrial sand and gravel. 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


2Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The following narrative Information was provided by the 
Georgia Geologic Survey’ in cooperation with representatives of 
Elberton Granite Association, the Georgia Mining Association, 
and the China Clay Producers Association. 

Georgia’s mining industry was dominated by industrial 
minerals—principally kaolin and crushed stone. Overall, 
the mining industry was strong and spent millions of dollars 
on research and development. Georgia was also one of 
the safest mining States in the Nation. In support of the 
industry, the Georgia Mining Association sponsored various 
mining industry-related activities. In 2002, the Association 
sponsored environmental and safety training and education 
seminars and workshops and awarded $40,000 in college 
scholarships to 70 Georgia high school students in 32 counties. 
Additional information on mining in Georgia and the Georgia 
Mining Association can be found on the Internet at URL 
www.georgiamining.org. 


Commodity Review 
Industrial Minerals 


Clay, Kaolin.—Georgia’s kaolin industry was concentrated 
in the four members of the China Clay Producers Association— 
Engelhard Corp., IMERYS Pigments and Additives Group, J.M. 
Huber Corp., and Thiele Kaolin Co. In 2002, the Association’s 
members announced an after tax profit of $36 million, or a 
return of 4.2% on the net investment, compared with a 2001 loss 
of $93 million (China Clay Producers Association, 200383). The 
return to profitability in 2002 was attributed to the restructuring 
that the kaolin companies accomplished as well as an improved 
market. The industry has continued to reduce payroll and 
expenses. Direct employment in the industry was 2,640, down 
from its peak of 4,500. Restructuring resulted in a shutdown 
of older unprofitable assets, which reduced the net investment 
almost 3096 for the four companies in the kaolin business. The 
industry's investment in Georgia was $860 million. Additional 
information on Georgia's kaolin and the China Clay Producers 
Association can be found at URL www.kaolin.com. 

Stone, Crushed.—The Georgia crushed stone industry was 
largely dependent on heavy construction, and the market was 
almost evenly distributed between three major sectors—road 
and highway construction; residential, office, and shopping 
center construction; and public works projects. 

Florida Rock Industries, Inc.; Hanson Aggregates East; 
LaFarge Construction Materials; Martin Marietta Aggregates; 
and Vulcan Materials Co. were the largest producers. Aggregate 
quarries were in Georgia's Valley and Ridge (limestone and 


*John Costello, Advanced Geologist, authored the text of the State mineral 
industry information provided by the Georgia Geologic Survey. 

^A reference that includes a section mark (Š) is found in the Internet 
Reference Cited section. 
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dolostone), Blue Ridge (metagranite and metaconglomerate), of 3 months. Additionally, the association united with the 


and Piedmont (granite and granitic gneiss) Provinces. Barre Granite Association (VT) and Northwestern Granite 
Other crushed stone manufacturers included Global Stone Manufacturers to present a “Buy American” promotion to 

Corp., IMERYS Pigments and Additives Group, and J.M. Huber consumers. Furthermore, the association joined a consortium of 

Corp. All three companies crushed and ground either limestone domestic stone producers to form the Natural Stone Council to 

or marble from Valley and Ridge or Blue Ridge underground educate architects and designers regarding the benefits of using 

mines. End products were used in the manufacture of various natural stone products. 

commodities, including extenders for latex carpet backing, There were no company acquisitions or plant closings 

caulks, sealants, and paints. High brightness, chemically pure reported for 2002. The demand for Elberton’s monumental- 

materials were included in pharmaceuticals and were used in grade granite experienced a modest increase, reflected by a 

coatings for high-quality papers in lieu of kaolin. 2% to 2.5% increase in sales during the first half of 2002. 
Stone, Dimension.—Georgia’s dimension granite industry Unfortunately, during the second half of the year, the industry 

was concentrated in the five-county Elberton granite district experienced a significant slowdown. The district lost more than 

(Elbert, Oglethorpe, Madison, Greene, and Wilkes Counties) 95% of its rough stock sales in the Asian markets to China in 

in central eastern Georgia; however, most quarries and plants 2001, and the trend continued through 2002. The volume of 

were in Elbert County. In 2002 there were approximately 45 finished memorials being imported by brokers from China and 

active quarries in the district with 321 production workers and India continued to grow and was having a serious impact on 

an annual payroll of $7.2 million. The total workforce in the Elberton’s granite producers. 

district, which included more than 150 granite-manufacturing 

operations, was approximately 2,400 persons with a total payroll Internet Reference Cited 

of $57.7 million. A shortage of skilled labor, however, was a 

limiting factor in granite production in the district. The Elberton China Clay Producers Association, 2003, Kaolin industry announces economic 


figures for the year 2002: Macon, GA, China Clay Producers Association, 
press release, June 4, accessed November 10, 2003, at URL http:// 
www.kaolin.com/Press/2002profitability.htm. 


Granite Association continued to assist member companies by 
providing wage supplements for new employees for a period 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN GEORGIA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Common 1,500 5,200 1,360 4,580 1,310 4,890 

Fuller's earth 919 81,400 879 80,600 1,420 135,000 

Kaolin 7,660 877,000 7,020 816,000 6,390 670,000 
Gemstones NA 8 NA 8 NA 8 
Sand and gravel: 

Construction 6,940 28,700 7,060 28,800 7,000 29,100 

Industrial 651 12,200 W W W W 
Stone: 

Crushed 76,400 '? 452,000 ? 77,300 ? 467,000 ? 73,300 452,000 

Dimension metric tons 74,200 11,400 108,000 26,400 112,000 21,900 
Combined values of barite, cement, clays [bentonite 

(2001)], feldspar, iron oxide pigments (crude), lime, 

mica (crude), stone [crushed marble (2000-00)], 

and values indicated by symbol W XX 151,000 XX 150,000 XX 136,000 

Total XX 1,620,000 XX 1,570,000 XX 1,450,000 


PPreliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 
XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 
Excludes certain stones; kind and value included with "Combined values" data. 
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TABLE 2 
GEORGIA: CRUSHED STONE SOLD OR USED, BY KIND 


Value 


W 
(2) 
$401,000 
W 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) 

Limestone 18" W' W' $617' 18 W 
Marble 6 Q) Q) Q) 6 Q) 
Granite 54 66,100 $388,000 5.87 53 66,700 
Quartzite 2 W W 4.50 2 W 
Total or average XX 76,400 ' 452,000 5.9] XX 77,300 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld from total to avoid disclosing company proprietary data. 


TABLE 3 
GEORGIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE"? 


GEORGIA—2002 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 1,570 $15,200 
Riprap and jetty stone 169 578 
Total or average 1,740 15,800 
Coarse aggregate, graded: 
Concrete aggregate, coarse 11,600 80,700 
Bituminous aggregate, coarse 7,320 53,100 
Bituminous surface-treatment aggregate W W 
Railroad ballast 849 4,740 
Other graded coarse aggregates 5,580 32,900 
Total or average 25,400 172,000 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 1,440 6,000 
Other fine aggregates 6,760 40,700 
Total or average 8,200 46,700 
Coarse and fine aggregates: 
Graded road base or subbase 13,100 71,400 
Crusher run or fill or waste 1,070 5,540 
Other coarse and fine aggregates 2,900 12,900 
Total or average 17,100 89,800 
Other construction materials 343 1,620 
Agricultural limestone (3) (3) 
Unspecified:* 
Reported 24,000 139,000 
Estimated 500 2,800 
Total or average 24,500 142,000 
Grand total or average 77,300 467,000 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


'Data are rounded to no more than three significant digits, except unit value; may not 


add to totals shown. 


“Excludes marble from total to avoid disclosing company proprietary data. 


Withheld to avoid disclosing company proprietary data; included in "Grand total." 


“Reported and estimated production without a breakdown by end use. 


467,000 


Unit 
value 


$9.66 
3.42 
9.05 


6.94 
7.26 
9.37 
5.58 
5.90 
6.76 


6.53 
6.70 
4.16 
6.03 
5.70 


5.46 
5.16 
4.44 
5.26 
4.73 
6.24 


5.77 
5.67 
5.77 
6.04 


Unit 

value 
$6.27 
(2) 
6.02 
4.59 
6.04 


TABLE 4 
GEORGIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT? 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)? 404 2,770 W W W W 
Coarse aggregate, graded" W W 15,700 113,000 W W 
Fine aggregate (-3/8 inch)? 2,870 15,700 W W W W 
Coarse and fine aggregate" 6,330 31,600 10,000 54,800 716 3,510 
Other construction materials 244 1,040 78 431 21 155 
Agricultural' W W = š == -- 
Unspecified:" 
Reported 5,300 34,600 4,610 28,600 14,100 75,600 
Estimated 500 2,800 -- -- -- -- 
Total 23,400 134,000 36,400 236,000 17,500 96,800 
W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
*Excludes marble from total to avoid disclosing company proprietary data. 
?Includes riprap and jetty stone and other coarse aggregates. 
"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 
and other graded coarse aggregates. 
"Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
“Includes crusher run (select material or fill), graded road base or subbase, and other coarse and fine aggregates. 
"Includes agricultural limestone. 
Reported and estimated production without a breakdown by end use. 
TABLE 5 
GEORGIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY ' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand)? 2,900 $12,300 $4.24 
Concrete products (blocks, bricks, pipe, decorative, etc.) 154 848 5.51 
Other miscellaneous uses” 137 589 4.30 
Unspecified:° 
Reported 2,120 7.350 3.47 
Estimated 1.800 7.700 4.39 
Total or average 7.060 28,800 4.08 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 

“Includes asphaltic concrete aggregates, road base and coverings, and fill. 

‘Reported and estimated production without a breakdown by end use. 
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TABLE 6 
GEORGIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Districts | and 2 District 3 
Use Quantity Value Quantity Value 

Concrete aggregates and concrete products? 413 2,270 2,640 10.900 

Other miscellaneous uses* 108 500 30 89 
Unspecified:” 

Reported 138 576 1,980 6.780 

Estimated 510 2,400 1,200 5.300 

Total 1,170 5,740 5,890 23,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
*Districts 1 and 2 are combined to avoid disclosing company proprietary data. 
"Includes plaster and gunite sands. 

"Includes asphaltic concrete aggregates, road base and coverings, and fill. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF HAWAII 


In 2002, the estimated value' of nonfuel mineral production 
for Hawaii was about $75 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 12% 
decrease from that of 2001? and followed a 7% decrease 
from 2000 to 2001. Mining in Hawaii consisted mostly 
of the quarrying of stone to produce crushed stone and the 
extraction of sand and gravel from open pits, both for use by 
the construction industry. Gemstones also were produced, 
mostly black coral and precious coral. In 2002, crushed stone 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


TABLE 1 


production was up with an increase in value of about $5 million. 
Gemstones production, based on value, was up nearly 30% and 
construction sand and gravel production and related value was 
down slightly. The drop in cement value accounted for nearly 
all of the State's decrease in value (table 1). 

In 2001, crushed stone production was up with an increase in 
value of nearly $6 million. Gemstones production moderately 
decreased, and construction sand and gravel production and 
value were down slightly (table 1). 

Hawaii’s decrease in total nonfuel raw mineral production 
value in 2001 and 2002 resulted from the 2001 cessation of 
cement production in the State. In 2001, Hawaii Cement Co. 
decided to stop production at its plant on the island of Oahu, 
Honolulu County, and rely solely on imported cement. This 
operation, which produced cement from imported clinker, 
was the only cement plant in the State. The company stopped 
importing clinker in March and permanently closed its grinding 
plant in September (van Oss, 2003, p. 16.3). In 2001, in 
coordination with the shutdown, the company completed 
construction of its twin 30,000-metric-ton cement silos for 
storage of imported cement (Wurlitzer, 2001). 


References Cited 


van Oss, H.G., 2003, Cement, in Metals and minerals: U.S. Geological Survey 
Minerals Yearbook 2001, v. I, 16.1-16.31. 

Wurlitzer, Dane, 2001, Hawaiian success: International Cement Review, March, 
p. 41-42. 


NONFUEL RAW MINERAL PRODUCTION IN HAWAII'? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Cement: 

Masonry 3 

Portland 286 
Gemstones NA 
Sand and gravel, construction 607 
Stone, crushed 5,770 
Pe Bee pee x 


2001 2002? 

Value Quantity Value Quantity Value 
645 ° W (3) -- -- 
26,900 ©" 112 15,100 ° -- -- 
(3) NA 85 NA 109 
6,420 534 6,270 500 6,000 
58,100 6,610 64,000 7,000 69,200 
92,000 XX 85,500 XX 75,300 


“Estimated. Preliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 


*Value excluded to avoid disclosing company proprietary data. 
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TABLE 2 
HAWAII: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 5 W W $8.66 7 W W | $9.54 
Traprock 16 5.010 $51,300 10.24 12 5,690 $55,400 9.75 
Miscellaneous stone 2 W W 9.17 2 W W 9.27 
Total or average XX 5,770 58,100 10.08 XX 6,610 64,000 9.69 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
HAWAII: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Filter stone 96 $1,120 $11.66 
Other coarse aggregates 59 692 11.73 
Total or average 155 1,810 11.68 
Coarse aggregate, graded: 
Concrete aggregate, coarse 978 13,700 14.06 
Bituminous aggregate, coarse w w 9.92 
Other graded coarse aggregates 156 991 6.35 
Total or average 1.130 14,700 13.00 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 16.62 
Stone sand, bituminous mix or seal W W 9.92 
Screening, undesignated W W 7.12 
Other fine aggregates sss—SSCSsSSC 762 9,630 12.64 
Total or average 762 9,630 12.64 
Coarse and fine aggregates: 
Graded road base or subbase W W 11.20 
Crusher run or fill or waste 393 2,510 6.38 
Other coarse and fine aggregates 658 6,610 10.04 
Total or average 1,050 9,120 8.67 
Agricultural limestone (2) (2) 18.08 
Other miscellaneous uses and specified uses not listed 6 137 22.28 
Unspecified, estimated" 3,500 29,000 8.17 
Grand total or average 6,610 64,000 9.69 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

"Estimated production without a breakdown by end use. 
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TABLE 4 
HAWAII: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value — 
Concrete aggregates (including concrete sand)” 167 W w 
Concrete products (blocks, bricks, pipe, decorative, etc.) 22 W W 
Asphaltic concrete aggregates and other bituminous mixtures 47 W W 
Road base and coverings 62 W W 
Fill 138 $1,020 $7.36 
Other miscellaneous uses 13 211 16.23 
Filtration 3 W W 
Unspecified, estimated” 82 870 10.55. — 
Total or average 534 6.270 11.74 — 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 
` Estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF IDAHO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Idaho 
Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Idaho was $301 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a 4.5% increase from 
that of 2001? and followed a 19.696 decrease from 2000 to 2001. 
The State increased to 35th from 37th in rank among the 50 
States in total nonfuel mineral production value, of which Idaho 
accounted for about 1% of the U.S. total. 

Phosphate rock, construction sand and gravel, silver, 
molybdenum concentrates, crushed stone, and portland cement, 
by value, were Idaho's leading nonfuel minerals. In 2002, 
industrial minerals accounted for nearly 75% of the State's 
total nonfuel mineral production value. In contrast, in 2000, 
industrial minerals accounted for about 5796 of the State's 
total nonfuel mineral value and metals—copper, gold, lead, 
molybdenum concentrates, silver, and zinc—accounted for 
4396. Industrial mineral production overall was down slightly 
from 2000 to 2002, while that of metals, especially for gold, 
molybdenum concentrates, silver, and lead, showed a significant 
decrease for the same time period. (Copper production and 
value in 2002 were up slightly from 2001.) Gold production 
was about 10% of 2000, while silver was about 45% below the 
2000 level. Hecla Mining Co.'s Lucky Friday Mine (silver/lead/ 
zinc/gold) near Mullan continued to operate at reduced capacity 
and the Formation Capital Corp.'s Sunshine silver mine near 
Kellogg remained on a care-and-maintenance basis. Thompson 
Creek Mining Co.'s large open pit molybdenum mine in Custer 
County experienced an increase in production and slightly 
increased overall prices compared with 2001, but production 
was still at about one-half that of 2000. 

In 2002, increases, especially in the values of phosphate rock 
(with slightly lowered production), up more than $15 million; 
molybdenum concentrates, up about $10 million; and copper, up 
about $4 million, offset decreases that occurred in other nonfuel 
minerals. The largest decreases were a $9 million drop in lead 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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and a $4 million decrease in gold. Industrial sand and gravel, 
construction sand and gravel, and zinc were down $2 million 
or less each (descending order of change) (table 1). All other 
changes were small relative to these and had little effect on the 
overall total value. 

In 2001, the largest increases were those of crushed stone, 
up almost $8 million; phosphate rock, up about $4 million; and 
industrial sand and gravel and lime, up more than $1 million 
each. Gemstones had a relatively small, yet significant increase 
in value. But these increases were outweighed by decreases in 
gold, lead, molybdenum concentrates, and silver; their combined 
total decrease was about $75 million, accounting for most of 
the State's drop in total nonfuel mineral value. Construction 
sand and gravel and dimension stone also had small decreases in 
value (table 1). 

Based upon USGS estimates of the quantities produced in the 
United States during 2002, Idaho was first of three industrial- 
garnet-producing States, second in phosphate rock, third in 
silver and lead, fourth in molybdenum, sixth in feldspar and 
zeolites, and ninth in gold. While the State rose to fifth from 
sixth in zinc and to sixth from seventh in gemstones, it dropped 
to fifth from fourth in pumice. Additionally, the State was a 
significant producer of construction sand and gravel, industrial 
sand and gravel, and dimension stone and a modest producer of 
portland cement. 

The Idaho Geological Survey? (IGS) provided the narrative 
information that follows. Production data in the following 
text are those reported by the IGS, based upon its own survey 
and estimates. The data differ from some production figures 
reported by the USGS. 

Idaho's nonfuel mineral industry had a mixed vear in 
2002. Higher gold and silver prices sparked a bit of renewed 
interest in precious metals exploration by junior companies, 
and molybdenum prices showed an erratic rebound from near 
record lows in 2001. Exploration interest in phosphate and 
construction-related materials remained strong, although the 
phosphate industry suffered additional job losses. According to 
preliminary data, Idaho's metallic minerals accounted for only 
28% of the total value in 2002, down sharply from 43% in 2000. 
The industry suffered its fifth straight year of employment 
declines with only 1,800 mining jobs listed by the Idaho 
Division of Financial Management and only about one-third 
of those with metal producers. Production in the Silver Valley 
totaled approximately 230 metric tons (t) of silver from the two 
deep underground mines still operating in the world-class Coeur 
d'Alene District, but phosphate rock remained the largest value 
contributor to Idaho's nonfuel mineral production. 


Virginia S. Gillerman, Research Economic Geologist, authored the text of the 
State mineral industry information provided by the Idaho Geological Survey. 
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Exploration and Development Activities 


The Galena Mine, operated by Coeur Silver Valley, achieved 
record production of 165 t of silver during 2002, an 18% 
increase over 2001. Average cash costs declined to $4.25 per 
troy ounce because of the successful introduction of mechanized 
mining in selected stopes, especially along the 72 vein. The cost 
of deep mining and weak silver prices still forced a $19 million 
write-down on the mine value at the end of 2002. Hecla’s 
Lucky Friday Mine near Mullan continued to operate at reduced 
capacity but was able to add back some jobs because of effective 
cost-cutting measures and improved silver prices. 

Molybdenum prices improved, giving Thompson Creek 
Mining Co. a better year at its giant molybdenum mine in Custer 
County. Production was about half of capacity; and about 100 
employees shared the mining and milling duties. A fire on the 
2,800-meter (m)-long mine-to-mill conveyor belt adversely 
affected the mine during Labor Day weekend, and operations 
were shut down for part of autumn. Contractors hired to do 
prestripping had to be laid off when production and prices 
fell. Lubricant-grade molybdenum remained an important 
value added product and supplemented the regular concentrate 
production. 

New Jersey Mining Co. had several exploration projects in 
north Idaho. It drilled 1,700 m of core in 13 holes to test the 
gold-quartz vein system at the New Jersey Mine near Kellogg, 
and drilled five underground holes at the Silver Strand Mine. 
All five holes intersected the high-grade silver-gold veins, with 
one intercept of 1.6 m averaging 15.6 grams per metric ton (g/t) 
gold and 316 g/t silver. The company initiated permitting for a 
seasonal operation. 

Canden Capital Corp. drilled the Petsite gold property 
at Orogrande held by Beartooth Platinum, formerly Idaho 
Consolidated Metals Corp. Drilling intersected the vein on 
which Cyprus Amax Minerals Co. had hit high-grade gold 
in previous holes. Near Gibbonsville in Lemhi County, a 
prospector used an underground drill from the surface to test 
for gold mineralization below the Moon Adit and conducted an 
IP (induced polarization) Resistivity survey in Johnson Gulch 
to the north. Core drilling intersected a zone of brecciated rock 
below the geophysical anomaly. 

Formation Capital Corp. continued permitting activities for 
an underground cobalt-copper-gold mine at its Idaho Cobalt 
Project in the Blackbird Mining District of Lemhi County. The 
company purchased the Big Creek hydrometallurgical facility 
near Kellogg from bankrupt Sunshine Mining Co. at a bargain 
price. The proposed mine plan called for producing 1,500 t of 
cobalt annually and would create the Nation’s only cobalt mine. 

American Independence Mines and Minerals Inc. submitted 
a Plan of Operations to reopen the Golden Hand Mine near 
Edwardsburg in central Idaho. The Payette National Forest 
was preparing an environmental impact statement (EIS) on the 
project, which is situated on a cherry stem into the wilderness. 
PacRim Resources Ltd., formerly Barramundi Gold, worked 
to rebuild a collapsed mill building at the Rescue Mine near 
Warren. Atlanta Gold (a subsidiary of Twin Mining Corp.) 
drilled 1,200 m of core in 13 metallurgical test holes at its 
Atlanta project in Elmore County. Results will be incorporated 
into a final feasibility study for the proposed gold mine, where a 
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31 t of contained gold resource has been outlined in two pits. 

Other small gold exploration projects around the State 
included Windjammer Gold at Florence; Juniper Rose, LLC, 
at the Rose Hill Mine on the Snake River; Portuguese Creek 
Management, LLC, at the young rhyolites near Gooding; 
and Kimberly Gold Mines Inc. in the Marshall Mountains. 
Nevada Contact did mapping and sampling on its War Eagle 
epithermal precious-metal property in the Owyhee Mountains 
and elsewhere in the State. Alchemy Ventures Ltd. maintained 
its exploration leases on the clay resource in Latah County, but 
the company spent the year regrouping and did only minor test 
work. 

Poor market conditions in the phosphate industry caused 
additional job losses at J.R. Simplot Co. and Agrium Inc.'s 
fertilizer plants. Idaho facilities produced phosphoric acid 
fertilizers, purified phosphoric acid (PPA), and elemental 
phosphorus. J.R. Simplot's Smoky Canyon Mine was the 
largest producer, extracting over 1.8 million metric tons of ore. 
Pre-mining activities started on the newly approved Panel B 
and C expansion, and Simplot had an aggressive exploration 
program with drilling on the Manning Creek and Deer Creek 
leases. 

Astaris LLC's Dry Valley Mine ceased operations temporarily 
at yearend because of the late 2001 closure of the Astaris (FMC) 
elemental phosphorus plant in Pocatello. Stockpiled ore will 
go to the new Agrium-Astaris Purified Phosphoric Acid plant, 
which opened in 2001, adjacent to the Agrium acid plant at 
Conda. Agrium was working on a plan for the North Rasmussen 
Ridge Mine expansion. Monsanto mined the final part of the 
South Pit at the Enoch Valley Mine and transitioned to the new 
South Rasmussen Ridge property, which supplied about one- 
third of the production in 2002. The company also explored 
its Trail Creek lease. Monsanto's plant in Soda Springs was 
the only domestic producer of elemental phosphorus, and the 
company celebrated its 50th year of operation and opened a new 
plant administration building in July. 

Other industrial mineral production was fairly stable, although 
north Idaho's Emerald Creek Garnet Co. in Benewah County 
had to lay off 17 people because of poor market conditions late 
in the year. The industrial garnet producer is owned by WGI 
Heavy Minerals, Inc., formerly Western Garnet International 
Ltd. At Inkom in southern Idaho, Ash Grove Cement Co. agreed 
to install air pollution equipment at its cement plant. Hess 
Pumice Products Inc. of Malad had a good year. Idaho Minerals 
Co.'s perlite plant operated only sporadically. At Dubois in 
eastern Idaho, Thermocal Mines of Idaho, LLC, formerly E.J. 
Wilson and Sons, mined travertine from the Lidy Hot Springs 
deposit and was seeking new markets. Bear River Zeolite LLC 
added a new screening and grinding facility at its new zeolite 
mine near Preston in Franklin County, where it produced high- 
potassium clinoptilolite for numerous applications. 

Decorative stone producers again enjoyed excellent market 
demand. L and W Stone shipped more than 18,000 t of variably 
colored argillaceous quartzite from its Three Rivers quarry near 
Clayton. The company was also revising its permits with the 
U.S. Bureau of Land Management. At least three companies 
quarried Oakley stone in south-central Idaho, and Table Rock 
Sandstone and International Stone quarried sandstone for 
landscaping rock in southwestern Idaho. 
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One of Boise's largest concrete producers, Monroc Inc., 
was sold to Staker and Parsons of Ogden, Utah, and renamed 
the Idaho Concrete Co. Like several other large concrete and 
aggregate producers in Idaho, the company belongs to CRH 
Oldcastle Inc., an Irish construction conglomerate. 


Environmental Issues and Mine Reclamation 


In August, the U.S. Environmental Protection Agency 
(EPA) signed the record of decision for a 30-year cleanup of 
the entire Coeur d'Alene River basin. Costs were estimated 
at $359 million, and the process will be supervised by a new 
commission that includes local and State officials as well as a 
representative of the EPA. In southeastern Idaho, phosphate 
producers continued to work with the agencies on an areawide 
consent order for risk assessment and site-specific investigations 
of the hazards caused by selenium leaching from old waste 
dumps at reclaimed mine sites. The new mine expansions and 
improved reclamation methods now try to backfill the selenium- 
containing waste shales into the pit so that less is exposed to 
near-surface oxidation and ground water. 

Final reclamation at the former Yellowjacket Mine in 
Lemhi County and the Black Pine Mine in Cassia County 
was essentially complete, and work at Meridian Gold Inc.'s 
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Beartrack Mine in Lemhi County was progressing well. Water 
management remained an issue at Hecla Mining Co.'s closed 
Grouse Creek property. 


Government Programs 


Though recently closed, the famous Sunshine silver mine in 
the Coeur d'Alene District was the subject of a training video on 
the 1972 Sunshine Mine fire disaster that killed 91 miners. The 
comprehensive film, produced by the U.S. National Institute for 
Occupational Safety and Health, debuted in Wallace in August 
to an audience of former Sunshine miners and their families. 

The IGS released several new color geologic maps, including 
compilations for the Hamilton, Coeur d'Alene, Missoula, and 
Idaho City 1 x 2 degree sheets and a new map of Miocene to 
Recent faults. The IGS new mapping projects were underway 
in the Orofino area, the Wood River Valley, and the Twin Falls 
region as part of the STATEMAP cooperative program with the 
USGS. Inventories of inactive mine sites in the Challis region 
and Boise National Forest were also completed. The annual 
IGS field workshop for school teachers was held in the Salmon 
area in July. A review of survey activities and publications can 
be found at URL www.idahogeology.org. 


NONFUEL RAW MINERAL PRODUCTION IN IDAHO" ? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Antimony metric tons W 
Gemstones NA 
Sand and gravel, construction 17,500 
Silver metric tons 423 ' 
Stone, crushed 3,500 
Zeolites do. (4) 
Combined values of cement (portland), copper, 

feldspar, garnet (industrial), gold, lead, lime, 

molybdenum concentrates, perlite (crude), 

phosphate rock, pumice and pumicite, sand and 

gravel (industrial), stone [dimension granite, quartz, 

sand stone (2000), dimension quartzite and 

sandstone (2001 -02)], zinc, and values indicated 

by symbol W XX 

Total XX 


2001 2002" 

Value Quantity Value Quantity Value 
W we - aS Es 
411 NA 665 NA 645 
55,700 15,000 52,400 14,200 50,700 
68,000 ' W W W W 
14,800 5,250 22,500 5,200 22,700 
NA (4) NA (4) NA 
219,000 XX 213,000 XX 227,000 
358,000 ' XX 288,000 XX 301,000 


Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to three significant digits; may not add to totals shown. 
3 

Recoverable content of ores, etc. 
*Withheld to avoid disclosing company proprietary data. 
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TABLE 2 
IDAHO: CRUSHED STONE SOLD OR USED, BY KIND! 
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W Withheld to avoid disclosing company proprietary data; included with "Other." 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data; included in "Grand total." 
"Reported and estimated production without a breakdown by end use. 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 5T 607 $1,920 $3.16 5 564 $3,240 $5.75 
Shell 2 17 107 6.29 ] 19 134 7.05 
Granite 7 240 975 4.06 7 235 1,090 4.65 
Traprock 24 1,990 8,960 4.51 40 3,710 14,700 3.97 
Quartzite 5 495 2,020 4.07 3 37] 1,580 4.26 
Miscellaneous stone 16 156 774 ' 4.96 9 355 1,680 4.74 
Total or average XX 3,500 14,800 4.21 XX 5.250 22,500 4.28 
‘Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
TABLE 3 
IDAHO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone W w $5.07 
Other coarse aggregates 105 $393 3.74 
Total or average 105 393 3.74 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 7.17 
Bituminous aggregate, coarse 126 669 5.31 
Bituminous surface-treatment aggregate 38 182 4.79 
Railroad ballast W W 9.97 
Other graded coarse aggregates 13 111 8.54 
Total or average 177 962 5.44 
Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal (2) (2) 5.29 
Screening, undesignated Q) (2) 4.24 
Coarse and fine aggregates: 
Graded road base or subbase 2,260 8,590 3.80 
Unpaved road surfacing 48 186 3.88 
Other coarse and fine aggregates 142 866 6.10 
Total or average 2,450 9,640 3.94 
Other construction materials (2) (2) 3.53 
Agricultural, poultry grit and mineral food (2) (2) 25.35 
Chemical and metallurgical, flux stone (2) (2) 4.08 
Special: 
Mine dusting or acid water treatment (2) (2) 25.35 
Asphalt fillers or extenders (2) (2) 4.63 
Unspecified: 
Reported 1,530 6,220 4.06 
Estimated 530 2,100 3.96 
Total or average 2,060 8,310 4.03 
Grand total or average 5,250 22,500 4.28 
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IDAHO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Use 

Concrete aggregates (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphalt concrete aggregates and other bituminous mixtures 
Road base and coverings’ 
Fill 
Snow and ice control 
Other miscellaneous uses” 
Unspecified:* 

Reported 

Estimated 

Total or average 


TABLE 4 


Quantity 
(thousand Value 
metric tons) (thousands) 
1,220 $6,840 
17 115 
98 550 
788 3,000 
4,010 12,700 
506 1,550 
73 424 
185 1,040 
3,780 12,400 
4,300 14,000 
15,000 52,400 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road and other stabilization (lime). 
"Includes railroad ballast. 


*Reported and estimated production without a breakdown by end use. 


IDAHO—2002 


Unit 

value 
$5.61 
6.76 
5.61 
3.80 
$3.7 
3.06 
5.81 
5.64 
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THE MINERAL INDUSTRY OF ILLINOIS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Illinois State Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Illinois was $950 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 4% decrease 
from that of 2001? and followed an 8.8% increase from 2000 to 
2001. The State was 17th in rank (15th in 2001) among the 50 
States in total nonfuel raw mineral production value, of which 
the State accounted for about 2.5% of the U.S. total. 

All of Illinois’ total nonfuel mineral production value in 2002 
resulted from the production of industrial minerals; metals have 
not been produced from mines in the State since 1996 when 
small quantities of copper, lead, silver, and zinc were produced. 
In 2002, crushed stone, by value, remained the State’s leading 
nonfuel mineral commodity, accounting for about 48% of the 
total nonfuel mineral value, followed by portland cement with 
almost 21%, construction sand and gravel with about 15%, 
industrial sand and gravel with about 8%, lime, fuller’s earth, 
and tripoli (descending order of value). 

In 2001, increases in the production and values of crushed 
stone, up $65 million, and construction sand and gravel, up $24 
million, led the State’s increase, further supported by smaller 
increases in the values of common clays, crushed sandstone, 
industrial sand and gravel, and peat. The largest decreases 
for the year were those of lime, down about $5 million, and 
portland cement, down $4 million (table 1). 

Compared with USGS estimates of the quantities of minerals 
produced in the other 49 States in 2002, Illinois remained first 
in industrial sand and gravel, first among 4 States that produce 
tripoli, fifth in crushed stone, and eighth in lime. While the 
State rose to 2d from 4th in fuller's earth and to 4th from 5th in 
peat, it remained tied for 10th in portland cement and continued 


to be a significant construction sand-and-gravel-producing State. 


Raw steel was produced in the State, but it was processed from 
materials obtained from other domestic and foreign sources. 
Illinois rose to fourth in the Nation from fifth during 2001 in 
the manufacture of raw steel with an output of nearly 6 million 


The terms *nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Production may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities. such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL 
http:minerals.usgs.gov/minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume Il, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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metric tons, according to the American Iron and Steel Institute 
(American Iron and Steel Institute, 2002, p. 76). 

The following narrative information was provided by the 
Illinois State Geological Survey? (ISGS). 


Exploration and Development Activities 


Increased demand for aggregate sparked investigation for 
new mining areas. In northeastern Illinois, the aggregate 
industry continued to explore the feasibility for underground 
mining of the Ordovician Galena and Platteville Groups. 
Northeastern Illinois was one of the largest aggregate-producing 
and aggregate-consuming regions in the country and will 
likely remain so long into the future. In 2002, northern Illinois 
provided more than 50% of the State's crushed stone and 
sand and gravel production. As rampant development in the 
suburban Chicago area continued to build over prime stone and 
sand and gravel resources, opposition to opening new pits and 
quarries increased. Opposition to mining was no longer limited 
to populated areas and expanded in many rural areas, especially 
in central Illinois, where there are important resources in the 
Illinois River Valley. 

The combination of depleting near-surface reserves and 
difficulty in obtaining zoning and other permits for new, 
geologically suitable quarry sites continued to affect the crushed 
stone industry. In September 2002, the Ogle County Board 
voted against opening a new quarry near Monroe Center. Closer 
to Chicago, two companies proposed opening underground 
mines to produce crushed stone from the Ordovician Galena 
Group dolomites. Bluff City Materials Inc. proposed to develop 
a new mine at the site of an abandoned gravel pit in Bartlett, 
Cook County. In Will County, Port Authority of Will County 
LLC requested zoning changes and permission for underground 
blasting for a site in Joliet Township that was previously 
a chemical plant. In Will and Kane Counties, companies 
continued development or were planning for underground mines 
at sites of depleted surface quarries. Underground mining 
also was considered in southern and southwestern Illinois. 
Feasibility of underground mining also was investigated along 
the bluffs of the Mississippi River in Madison County. 

Other developments included opening or reactivating two 
new limestone quarries in southern Illinois. The Casey Stone 
Co. opened a new operation in the Pennsylvanian age limestone 
near Casey, Clark County, and Downen Aggregate Group, LLC 
reactivated an abandoned quarry in Hardin County. In Randolph 
County, Martin Marietta Aggregate began working the limestone 
reserve in a previously inactive underground mine owned by the 
Mississippi Lime Co. In Madison County, Kim Material Sand 


3Zak Lasemi, Geologist and Head of the Industrial Minerals Section (IMS) 
of the Illinois State Geological Survey, and Timothy J. Kemmis and Donald G. 
Mikulic, Geologists in the IMS, authored the text of the State mineral industry 
information provided by that State agency. 


& Gravel of St. Charles, MO, purchased the Lohr quarry near 
Godfrey. 

In southwestern Illinois, detailed descriptions of cores, a cross 
section, and a general assessment of the limestone resources for 
several quarries helped operators plan future development and 
provided essential data for the ISGS’s regional assessment of 
mineral resources of the East Saint Louis metropolitan region. 
Large deposits of high-quality limestone and dolomite were 
known, but their full areal extent, quality, and thickness were 
uncertain. Rapid urban/suburban development in the area may 
prevent extraction of valuable resources or require use of more 
costly underground mining technology. 


Commodity Review 


Illinois nonfuel mineral industries had another strong year in 
2002. Demand remained high, led by crushed stone and sand 
and gravel aggregate that combined to account for about 60% of 
Illinois’ nonfuel industrial minerals value. For crushed stone, 
limestone accounted for about 77% of the total, and dolomite 
accounted for the remaining 23%. Industry trends also indicated 
several new challenges. The aggregate industry continued to 
face growing opposition to new pit and quarry development 
despite the intense need caused by rapid urban development of 
the metropolitan Chicago area. Furthermore, uncertainty about 
renewal of Federal and State funding for projects to maintain 
and rebuild infrastructure has led to concerns about whether 
the current high demand for aggregate will continue. In partial 
response to the opposition to new pit and quarry development, 
several companies evaluated developing underground mines. 
Quarry reclamation continued in the State, and the variety of 
end uses provided significant new benefits to communities. 

In 2002, active research was conducted to open new markets 
or expand existing markets for several products. These 
included producing bricks and concrete blocks by blending 
fly ash with high-quality shales and clays. Also, studies were 
done on locating fireclay and shale resources near coal-fired 
powerplants for fly ash brick manufacture and locating high- 
quality limestone resources for use in coal-fired powerplant 
desulfurization scrubbers. New uses for limestone and dolomite 
fines, the byproducts of rock and stone crushing, were also 
studied. Finally, research was conducted on developing coal- 
limestone-biosolid fuel pellets. 

In 2002, sharply increased demand for high-quality aggregate 
resulted from increased construction for the State’s Fund for 
Infrastructure, Roads, Schools, and Transit (FIRST) program 
as well as for high-purity limestone needed for the Illinois 
Coal Revival Initiative. The Illinois FIRST program, which 
was intended to renew the State's aging infrastructure and deal 
with needs of urban expansion of the Chicago and St. Louis 
metropolitan areas, provided substantial funding for the repairs 
and construction. The Illinois Department of Transportation 
(IDOT) highway program, which included $2.3 billion in 
Federal, State, and local matching funds, created 55,000 jobs 
and improved 2,500 kilometers of roads and 333 bridges 
in 2002. IDOT reported that funds from the Illinois FIRST 
program helped halve the backlog in the number of roads 
needing repair from 3,050 in 1983 to a historic low of 1,462 in 
2002. The Illinois FIRST program will end in fiscal year (FY) 
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2004, and the Federal Transportation Equity Act for the 21st 
Century (TEA-21), which provided funds for transportation, 
was also expiring. These lapses could significantly reduce State 
and Federal funding for road improvement and repair unless 
measures are taken to secure additional funds. IDOT predicted 
that to be able to continue with maintenance and development of 
roads for economic development at a rate comparable with the 
Illinois FIRST Program, combined State and Federal funding 
in the range of $12.1 billion to $20.3 billion would be needed 
during FY 2004-2009. The outlook for increased funding for 
road improvement was not promising. It was expected that 
State funding for Illinois highways would decrease from $2.3 
billion in FY 2003 to $1.7 billion in FY 2004 and to $1.3 billion 
in FY 2005. 

Despite the increased aggregate demand, since 2000, there 
has been only a modest increase in crushed stone production 
in Illinois, and sand and gravel production has stayed about 
the same or declined slightly because the industry could not 
increase production to meet the needs spurred by the Illinois 
FIRST Program. Industry representatives attributed the 
additional supply to operators in adjacent States already on 
IDOT's approved suppliers list. However, this meant that 
aggregate was brought into the State from distant locations at a 
higher cost. 

Both industry and government agencies continued to 
inquire about suitable sources of high-quality limestone 
for scrubber systems for potential mine-mouth, coal-fired 
powerplants in Illinois that may be built with assistance from 
State tax incentives. Both limestone and dolomite were used 
in desulfurization scrubbers, and the companies needed an 
adequate nearby supply of stone. The ISGS applied for funding 
from the State's Department of Commerce and Economic 
Opportunity (DCEO) to support the mapping and characterizing 
of suitable carbonate rock resources near coal-fired powerplants 
throughout the State. 


Environmental Issues and Mine Reclamation 


Mineral producers continued to address environmental 
Issues and continued to actively reclaim their properties to 
allow new beneficial uses once mining is completed. Vulcan 
Materials Co.'s Casey Quarry won the national 2002 Non- 

Coal Reclamation Award of the National Association of State 
Land Reclamationists. Reclamation of the Casey site included 
particular attention to the natural site contours and their 
relationship to the surrounding landscape, the thickness of the 
limestone being quarried [the 6-meter (m)-thick Pennsylvanian 
age Livingston Limestone], the plentiful overburden materials 
available, and the location of the property near a stream area that 
could serve as a wildlife corridor between habitats. Reclamation 
successfully restored the previously mined areas into habitats 
native to the region, which would have been otherwise depleted 
of natural habitat by intensive agriculture and town growth; the 
reclaimed site is an asset for the whole community. 

A former underground limestone mine in the Village of 
Valmeyer in Monroe County, south of St. Louis, was converted 
into a business complex with nearly $3.5 million in grants 
from State and Federal sources. The Rock City Business 
Complex being developed at the former Columbia Quarry site 
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includes more than 460 square meters of underground space 

in the limestone mine. Similar development of underground 
mine sites at Quincy, IL, and Kansas City, MO, have been 
successful. For the Rock City Complex, the Illinois Department 
of Commerce and Economic Opportunity provided two grants, 
totaling $920,000, to be used for infrastructure improvements. 
DCEO will partner with the U.S. Department of Commerce’s 
Economic Development Administration (EDA) in this project. 
EDA previously awarded $1.9 million toward the project. 

The Illinois Department of Transportation will also provide 
$384,000 in Economic Development Program funds through 
the Illinois FIRST program for roadway construction within the 
complex. As a result of these grants, Cold Storage, Inc. agreed 
to enter into a lease to create a 9,380-square-meter, temperature- 
controlled warehouse facility within the mine. [t is hoped 

that this could lead to a wide range of additional commercial 
activities including industrial, retail, and office space. 

The Alby quarry in Alton, Madison County, ran out of space 
to extend its operation and applied for the conversion of the 
quarry into a nonhazardous landfill. The 60- to 110-m-deep 
quarry will undergo engineering and environmental assessment 
studies before final approval. The volume to be filled is 
estimated to be 6.7 million cubic meters, and, when filled, the 
area would become green space. 

In Kane County, Bluff City Materials, Inc. planned for 
underground limestone mining beneath Bluff Springs Fen 
nature preserves in Bartlett, Cook County. ISGS provided 
geologic information and economic feasibility assessments to 
the Illinois Department of Natural Resources (IDNR) regarding 
Bluff City Materials' plans. Geologists from the ISGS, Illinois 
State Water Survey staff, IDNR officials, and representatives 
from the mining company met several times to discuss the 
protection of Bluff Springs Fen and mining feasibility. Because 
of the short timetable for approving the mine entry location, 
Bluff City Materials committed to several actions to protect the 
Fen, although scientific studies were not yet complete. In the 
agreement between the Illinois Nature Preserves Commission 
and Bluff City Materials, the company has agreed to implement 
a hydrogeologic study of the Fen vicinity and adjoining mine 
property to develop a ground water model to estimate impacts 
of proposed mining and other land-use changes and to complete 
long-term monitoring of hydrogeologic conditions of the Fen. 


Legislation and Government Programs 


Legislation signed by then Governor George Ryan in 
2002 benefited the aggregate industry. One bill extended the 
aggregate industry's tax exemption to December 31, 2007. 
Public Act 92-603 exempts from salc-and-usc taxation the 
purchase of machinery and equipment used primarily for 
aggregate exploration, mining, off-highway hauling, processing, 
maintenance, and reclamation as well as replacement parts for 
such equipment (and such equipment purchased for lease). The 
Illinois Association of Aggregate Producers (IAAP) and allied 
trade associations also worked to block a bill that would have 
allowed Illinois townships to wield veto authority over new 
conditional and special-use permits. [AAP representatives also 
made several lobbying trips to Washington, DC, to highlight the 
industry's concerns about adequate Federal highway funding 
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with key members of Congress. 

The Chicago Roofing Contractor's Association requested 
information from ISGS on potential sources of high-reflectivity 
aggregate to meet Chicago's proposed reflectivity specifications 
for built-up roofs. High-reflectivity roofs save energy. ín 
2002, the industry used local aggregate and constructed roofs, 
according to the American Society for Testing and Materials 
(ASTM’s) Standard Specification for Mineral Aggregate Used 
on Built-Up Roofs, which does not include specifications 
for aggregate reflectivity. The lack of local sources of high- 
reflectivity aggregates, particularly in the required coarse 
particle sizes, makes compliance difficult and expensive. 
Potential sources suggested by ISGS include quartz-rich gravels 
in the Mississippi River Valley across from Muscatine, [A, and 
quartz-rich gravel in the basal Pennsylvanian rocks of southern 
Illinois, although these latter rocks are not presently mined. 

All other high-reflectivity aggregate sources lie outside Illinois 
and have high transportation costs. Continued consultations 
are anticipated as the Association and city officials continued 
discussions about the proposed reflectivity specifications. 

In the Peoria area, ISGS industrial minerals geologists 
investigated the economic potential of materials in Lake Peoria 
stream-mouth deltas. Based on the results of their report 
(A Reconnaissance Study and Sample Analysis to Evaluate 
Potential of Mining Stream-Mouth Deltas in Lake Peoria) 
to the Illinois Waste Management and Research Center, the 
deltas, which in some areas have virtually filled all but the 
barge channel in the Illinois River, are composed of gravels, 
sands, silts, and clays transported into the valley by tributaries. 
The deltaic materials differ distinctly from the silts and clays 
deposited by the main river. A wide range of potential uses 
were considered, but the study indicated that the delta materials 
would only meet the specifications for relatively low-cost 
fill, such as wastesite berms and covers, flowable fill, utility 
markers, and decorative sands and gravels. Mining of the 
gravel deposits underlying some of the stream-mouth deltas 
could provide significant income and create deep pools useful 
for certain aquatic wildlife, but mining and processing of the 
materials would also present major problems. 

Innovative new ways to use mining byproducts, such as fly 
ash and limestone and dolomite fines, were developed that 
promise to make use of what is otherwise considered waste. 
Companies that mine and burn coal increasingly are looking 
for ways to use their byproducts. Chief among these is the 
potential to use Class F fly ash as a significant component in 
bricks and other construction materials. ISGS, in cooperation 
with the Department of Natural Resources and Environmental 
Sciences of the University of Illinois and the Illinois Clean Coal 
Institute has demonstrated that Class F fly ash from combustion 
of Illinois coal can substitute for as much as 4096 by weight 
of the clay and shale in bricks. Because this application could 
consume substantial amounts of Illinois' clays in addition to 
using up to 360,000 metric tons of fly ash each year, ISGS 
has begun a project to locate and characterize the properties 
of fireclay and shale deposits near several coal-fired electric 
generation plants. 

A new exhibit near the Chicago Museum of Science 
Industry's famous underground coal mine featured structures 
built with bricks and autoclaved, aerated concrete blocks 
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made with fly ash from Illinois powerplants. (Autoclaved, 
aerated concrete block 1s a lightweight building material used 
extensively in Europe.) The Museum’s exhibit designers 
contacted ISGS about ways to show thousands of visitors each 
year how the Illinois Clean Coal Institute and the ISGS assist 
the coal mining industry in Illinois. The ISGS continued to help 
brick manufacturers adopt fly ash as a substitute for some of the 
natural raw materials in their bricks. 

Producers investigated new uses for limestone and dolomite 
fines, including agricultural soil amendments, manufactured 
sand, ceramics, liquid and gaseous scrubbers, and neutralizing 
agents for acid-waste streams. ISGS received a 1-year contract 
from the Illinois Clean Energy Foundation to demonstrate the 


use of pellets made from biosolids, coal, and limestone to fire a 
boiler. The biosolids are byproducts of waste-treatment plants 
that are usually discarded in landfills. The biosolids-coal- 
limestone fuel pellets are expected to be less expensive to burn 
than coal alone because a scrubber is unnecessary, and diluting 
the coal with combustible modern wastes reduces the amount of 
fossil-based carbon dioxide added to the atmosphere. 


Reference Cited 


American Iron and Steel Institute, 2002, Washington, DC, Annual statistical 
report 2002: American Iron and Steel Institute, 130 p. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ILLINOIS! 2 


(Thousand metric tons and thousand dollars) 


2000 2001 2002P 
Mineral Quantity Value Quantity Value Quantity Value 

Cement, portland 2,860 218,000 * 2,870 214,000 * 2,640 197,000 
Clays: 

Common 200 905 198 972 196 957 

Fuller's earth W W 367 34,200 W W 
Gemstones NA 8 NA 8 NA 8 
Sand and gravel: 

Construction 30,300 132,000 35,000 156,000 31,500 143,000 

Industrial 4,430 71,600 4,460 72,100 4,500 75,700 
Stone, crushed" 76,000 394,000 80,700 459.000 79,100 459,000 
Combined values of lime, peat, stone [crushed 

sandstone (2000-2001 )], tripoli, and values indicated 

by symbol W XX 96,200 XX 57,400 XX 74,800 

Total XX 913,000 XX 993,000 XX 950,000 


"Estimated. "Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to three significant digits; may not add to totals shown. 
Excludes certain stones; value included with "Combined values" data. 


TABLE 2 
ILLINOIS: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 

Number Quantity Number Quantity 

of (thousand Value Unit of (thousand 
Kind quarries metric tons) (thousands) value quarries metric tons) 
Limestone’ 117° 58,600 $307,000 $5.23 116 61,500 
Dolomite 17 17,400 87,600 5.05 20 18,700 
Sandstone l w w w l w 
Miscellaneous stone -- -- -- -- (3) (4) 
Total XX 76,000 394,000 5.19 XX 80,700 


‘Revised. W Withheld to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes limestone-dolomite reported with no distinction between the two. 

"Sales yard. 

*Withheld to avoid disclosing company proprietary data; included in "Total." 
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Value 


(thousands) 
$347,000 


107,000 


W 
(4) 


459,000 
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TABLE 3 


ILLINOIS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE `° 


Use 


Construction: 

Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 

Total or average 

Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 


Bituminous surface-treatment aggregate 


Railroad ballast 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Total or average 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Roofing granules 
Other coarse and fine aggregates 
Total or average 
Other construction materials 
Agricultural: 
Limestone 
Poultry grit and mineral food 
Other agricultural uses 


Chemical and metallurgical, cement manufacture 


Special: 
Mine dusting or acid water treatment 
Asphalt fillers or extenders 


Other miscellaneous uses and specified uses not listed 


Unspecified:* 


Reported 

Estimated 
Total or average 
Grand total or average 


W Withheld to avoid disclosing company proprietary data; included in "Other." 


Quantity 


(thousand 


25,200 
12,000 
37,400 
80,700 


Value 


metric tons) (thousands) 


$8,380 
4,240 
2,740 
2,560 
17,900 


48,800 
41,700 
8,940 
1,970 
4,680 
106,000 


w 
2,220 
4,130 
7.510 

13,900 


62,900 
15,400 
1,220 
W 
5,710 
85,200 
7,560 


8,100 
(3) 

476 
18,600 


(3) 
(3) 
(3) 


141,000 

58,000 
200,000 
459,000 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Excludes sandstone to avoid disclosing company proprietary data. 
*Withheld to avoid disclosing company proprietary data, included in "Grand total." 
Reported and estimated production without a breakdown by end use. 


Unit 


value 


$6.58 
10.15 
5.82 
4.87 
6.67 


6.77 
7.16 
7.17 
5.73 
4.30 
6.95 


5.15 
5.91 
3.87 
4.83 
4.62 


5.11 
5.58 
4.80 
21.12 
4.40 
5.13 
6.15 


4.50 
16.49 
2 2 
7.80 


13.93 
15.37 
6.51 


5.62 
4.77 
5.34 
5.69 


TABLE 4 


ILLINOIS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)” 

Coarse aggregate, graded" 

Fine aggregate (-3/8 inch)” 

Coarse and fine aggregates’ 

Other construction materials 
Agricultural’ 
Chemical and metallurgical” 
Special’ 
Other miscellaneous uses and specified uses not listed 
Unspecified: d 

Reported 

Estimated 

Total 


Construction: 


Coarse aggregate (+1 1/2 inch)" 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch)” 
Coarse and fine aggregates° 
Other construction materials 
Agricultural” 
Chemical and metallurgical" 
Special’ 
Other miscellaneous uses and specified uses not listed 
Unspecified: " 
Reported 
Estimated 
Total 
-- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
^Excludes sandstone to avoid disclosing company proprietary data. 
"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other graded aggregates. 


District ] 
Quantity Value 

1,870 12,100 
9,190 68,300 
1,930 8,640 
10,600 54,800 
1,230 7,560 
525 2,040 
676 4,100 
14,400 84,000 
3,300 16,000 
43,800 257,000 

District 4 

Quantity Value 

412 2,500 
3,030 16,500 
445 2,080 
2,920 11,100 
816 3,430 
55 358 
6,810 35,200 
3,600 16,000 
17,700 87,300 


“Includes stone sand (bituminous mix or seal), stone sand (concrete), screening (undesignated), and other fine aggregates. 


*Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and fine aggregates. 


"Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 
"Includes cement manufacture. 


"Includes asphalt fillers or extenders and mine dusting or acid water treatment. 
‘Reported and estimated production without a breakdown by end use. 
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Quantity 


District 2 
Value 

77 834 
50 370 
50 408 
456 3,120 
108 574 
2,460 14,100 
2,700 13,000 
5,870 32,700 


District 3 
Quantity Value 

323 2,520 
3,000 20,900 
573 2,/20 
3,050 16,300 
492 2,800 
1,710 14,500 
38 567 
1,460 8,100 
2,700 13,000 
13,300 81,700 
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TABLE 5 


ILLINOIS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 

?Includes road and other stabilization (cement and lime). 

*Includes filtration and roofing granules. 

"Reported and estimated production without a breakdown by end use. 
?Less than 1/2 unit. 


ILLINOIS—2002 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value — 
Concrete aggregates (including concrete sand) 6,130 $27,600 $4.50 
Plaster and gunite sands 379 1,970 5.20 
Concrete products (blocks, bricks, pipe, decorative, etc.) 386 1,850 4.79 
Asphalt concrete aggregates and other bituminous mixtures 1,570 7,180 4.59 
Road base and coverings 4.290 22.400 5.21 
Road stabilization (cement) 143 509 3.56 
Road stabilization (lime) 145 579 3.99 
Fill 2,000 7.880 3.93 
Snow and ice control 209 1,070 5.10 
Other miscellaneous uses' 181 1,270 7.00 
Unspecified:" 
Reported 11,400 48,500 4.25 
Estimated 8,100 35,000 4.28 
Total or average 35.000 156,000 445 | 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes filtration and roofing granules. 
"Reported and estimated production without a breakdown by end use. 
TABLE 6 
ILLINOIS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products" 2,310 10,600 1,150 5,080 2,670 13,200 
Asphaltic concrete aggregates and other bituminous mixtures 858 3,040 W W 596 3,620 
Road base and coverings” 2,510 12,400 812 3,680 1,070 6,600 
Fill 754 2,940 334 1,130 732 3,220 
Snow and Ice control 203 1,040 -- -- 5 22 
Other miscellaneous uses’ 137 973 8] 496 -- -- 
Unspecified:” 
Reported 9,580 42,000 605 2,410 1.240 4.190 
Estimated 3,300 14,000 840 3,600 2,000 8,300 
Total 19,600 87,200 3,810 16,400 8,350 39,100 
District 4 Unspecified districts 
Quantity Value Quantity Value 
Concrete aggregates and concrete products” 437 1,680 330 885 
Asphaltic concrete aggregates and other bituminous mixtures W W -- -- 
Road base and coverings” 188 789 -- -- 
Fill 185 598 -- -- 
Snow and ice control (6) (6) -- -- 
Other miscellaneous uses” 73 318 -- -- 
Unspecified:” m ee 
Reported -- -- -- -- 
Estimated 2,000 8,600 -- -- 
Total 2,900 12,000 330 885 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 
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THE MINERAL INDUSTRY OF INDIANA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Indiana Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Indiana was $740 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a marginal increase 
from that of 2001: and followed a 6.2% increase from 2000 to 
2001. The State remained 18th in rank among the 50 States in 
total nonfuel raw mineral production value, of which Indiana 
accounted for nearly 2% of the U.S. total. 

In 2002, increases in the estimated values of portland cement 
(up $13 million) and gypsum (descending order of change) 
more than offset decreases in the values of construction sand 
and gravel (down $4 million), dimension stone (down $3 
million), masonry cement, and lime, resulting in the small net 
increase for the year. Common clay, peat, and industrial sand 
and gravel values were also down slightly. In 2001, Indiana’s 
rise in nonfuel mineral value resulted mostly from the rising 
values of crushed stone (up $25 million), portland cement (up 
$16 million), and construction sand and gravel (up $3 million). 
Masonry cement was also up, slightly. The largest decreases 
were those of lime (down about $4 million) and gypsum (down 
nearly $2 million). Industrial sand and gravel and peat were 
also down slightly (table 1). 

Compared with USGS estimates of the quantities of minerals 
produced in the other 49 States during 2002, Indiana remained 
first in dimension stone, fourth in masonry cement, eighth in 
portland cement, and ninth in lime. The State decreased to 
fifth from fourth in peat and to eighth from seventh in gypsum. 
Additionally, Indiana was a significant producer of crushed 
stone and construction sand and gravel, ranking 13th and 14th, 
respectively. The State’s mines exclusively produced industrial 
minerals and coal; all raw steel and primary aluminum produced 
in the State were processed from materials received from other 
domestic and foreign sources. Indiana continued to lead the 
Nation in the production of raw steel, with an estimated output 
of about 20 million metric tons of raw steel, as reported by the 


'The terms “nofuel mineral production” and related “values” encompass 
variations In meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


“Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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American Iron and Steel Institute. Based upon USGS annual 
data, the State decreased to fourth from third in the production 
of primary aluminum. 

The following narrative information was provided by the 
Indiana Geological Survey’ (IGS). 


Employment 


Preliminary data from the U.S. Mine Safety and Health 
Administration (MSHA) indicated that an average of 3,595 
individuals were employed in the Indiana nonfuel minerals 
industry during 2002. This represented a 2.9% decrease from 
employment reported in 2001. 


Commodity Review 
Industrial Minerals 


Brick.—A previously worked surface coal mine near Terre 
Haute may be developed into a 11,600-square-meter automated 
brick plant. Clay from the area would be used as feedstock in 
the $15 million plant. 

Cement.—Lehigh Portland Cement Co., headquartered in 
Allentown, PA, and with a plant in Mitchell, IN, changed its 
name to Lehigh Cement Co. 

Crushed Stone.—Rogers Group Inc., founded in 1908, 
received a Half Century Business Award from the Indiana 
Department of Commerce. To earn the award, a company must 
be In existence for at least 50 years and demonstrate that it 
historically has provided community service. 

Important developments in the aggregates industry during 
2002 included the opening of two new underground crushed 
stone mines. Rogers Group Inc. opened an underground mine 
near Bloomington in Monroe County, and Liter’s Quarry of 
Indiana opened an underground mine at its Atkins crushed stone 
quarry near Jeffersonville in Clark County. Both companies 
have operated surface quarries at these locations. High-calcium 
limestone was produced at the Monroe County mine. About 27 
hectares (ha) of land were added to the Rogers Group Newton 
County Quarry at Kentland. The quarry is within a meteorite 
impact site, which accounts for Ordovician age rocks having 
local exposure. 

The Rogers Group took over the former Blackwell Moore 
plant that produces aggregate from overburden limestone at 
Indiana Limestone Co.’s Crown Quarry, a dimension limestone 
quarry in Monroe County. The operation was expected to 
produce about 363,000 metric tons (t) of crushed stone per year. 
Martin Marietta Aggregates still faced opposition to its planned 
expansion of its Indianapolis North operation on 96th Street in 
Indianapolis, Hamilton County, because property along 96th 


‘Kathryn R. Shaffer, Minerals Statistician, authored the text of State mineral 
industry information provided by the Indiana Geological Survey. 
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Street and northward is now prime residential property. No 
Indiana crushed stone quarries closed during 2002. 

Dimension Stone.—Limestone Material Supply opened its 
new dimension limestone Luttrell & Galloway Quarry near 
Oolitic in Lawrence County. Star Stone Co., which stopped 
production at its Hunter Valley Quarry in Monroe County 
in 2000 when access was denied during prolonged highway 
construction, listed the quarry with MSHA as abandoned 
during 2002. The company has been producing at the Patton 
Hill Quarry in the Oolitic area, Lawrence County. Walton 
Quarries, which is now producing from a quarry southwest of 
Bloomington in Monroe County, listed its Oolitic Quarry in 
Lawrence County with MSHA as abandoned during 2002. 

The Executive Director of the Indiana Limestone Institute 
was interviewed along with other industry experts for an article 
forecasting 2002 dimension stone consumption in the trade 
journal Stone. The Director reported an excellent year for 
Indiana limestone during 2001, with many contracts signed 
for 2002. The industry benefited in recent years from the 
large number of government projects and an increase in the 
construction of high-end residential homes. Renovation and 
restoration of older buildings has also enhanced demand for 
Indiana limestone (Stone, 2001). 

A panel of Indiana limestone mined by the Independent 
Limestone Co. and milled by the Bybee Stone Co. was inscribed 
with a quote by President Bush: "Terrorist acts can shake 
the foundations of our biggest buildings but cannot touch the 
foundation of America." The panel was signed by employees of 
the mill and other local dignitaries and placed on display at the 
Pentagon construction site in Washington, DC, where it was also 
signed by construction workers. Bybee Stone Co. completed the 
Pentagon repair project in record time and began a new project 
to provide carved stone for the Kennedy-Warren Center in 
Washington, DC. 

The Indiana Limestone Co. supplied dimension stone for 
the National Constitution Center in Philadelphia, PA, which is 
scheduled to open in 2003. About 77,100 t of the Indiana stone 
will be used on the facade of the building, and a portion of the 
preamble to the Constitution later will be carved onto it. The 
South Carolina Museum of Natural Science received an Award 
of Excellence in the third annual Project Awards Program of the 
Marble Institute of America. The exterior of the building and 
paving stone were largely composed of Indiana limestone from 
the Indiana Limestone Co. 

A considerable amount of interest was generated in the 
Indiana dimension limestone industry when the Indiana 
Limestone Co. was offered for sale during 2002, but a buyer had 
yet to be announced by yearend. 

A limestone memorial was constructed at the entrance to 
the town of Stinesville, Monroe County, to commemorate the 
importance of the area to the development of the dimension 
limestone industry in Indiana. Dimension limestone was first 
quarried near the village in 1827. 

Sand and Gravel.—Six new sand and gravel stationary 
plants began operation in 2002. Brookfield Sand & Gravel 
opened the Darlington Plant in Montgomery County; Dennis 
Trucking Co. opened Plant No. 2 in Vigo County; Mid America 
Sand & Gravel Co. opened Perrysville Pit in Vermillion County; 
Prairie Material Sales opened Prairie Sand & Gravel Yard 
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72 1n Morgan County; Stanley R. Stiers Enterprises opened 
Stanley Stiers Gravel in Madison County; and U.S. Aggregates 
opened Thorntown Plant No. 2 in Boone County. In addition, 
London Aggregates opened a portable plant in Steuben County. 
Purdy Materials, Plant No. 1, a sand and gravel company in 
Tippecanoe County, offered to purchase 74 ha of gravel-bearing 
land from Purdue University. Martin Marietta Aggregates also 
attempted to expand its Carmel Sand & Gravel operation north 
of 106th Street in Carmel, but the request was denied, and an 
appeal was filed. The company also filed a request in December 
to consider its long-term mining plan. New Carmel city laws 
were considered to further regulate mining in the city. 

Fifteen sand and gravel pits closed during 2002. Significant 
among these included the Jerry R. Riddle Gravel Co., Riddle 
Sand and Gravel in Madison County; Martin Marietta 
Aggregates, Five Points Sand & Gravel in Morgan County; 
Nugent Sand Co., Utica Yard in Clark County; PMSI Sand & 
Gravel in Delaware County; and U.S. Aggregates, Richmond 
Plant in Wayne County. 

The National Stone, Sand & Gravel Association's About 
Face Program recognized several mining operations that made 
outstanding beautification efforts during the year. Indiana 
companies that received awards include Sellersburg Stone Co. 
near Sellersburg, Clark County, which won a First Step Award. 
The following companies won Showplace Awards: Hanson 
Aggregates Midwest Region, Hayden Quarry, near Hayden 
in Jennings County; Liter's of Indiana, Atkins Quarry, near 
Jeffersonville in Clark County; Liter's of Indiana, Cooper Lane 
Quarry, near Sellersburg in Clark County; and Rogers Group, 
Morgan County Sand & Gravel, near Martinsville in Morgan 
County. The Indiana Mineral Aggregates Association presented 
an Excellence in Mining Gold Plant Award to the Atkins Quarry 
in 2002. 


Metals 


Steel.—United States Steel Corp. began trading as 
an independent company at the beginning of the year. 

The company received International Organization for 
Standardization (ISO) 14001 environmental registration for all 
of its U.S. steel-producing facilities, the first integrated mill in 
the country to do so. The company will sell its coke, iron ore, 
and transportation businesses so that 1t can better concentrate 
on steel production. One coke plant in Gary will be affected. A 
20% interest in the new company will be retained by U.S. Steel. 

Bethlehem Steel Corp.'s Burns Harbor facility achieved ISO 
14001 certification in 2001 and international certification for 
providing quality products to the automotive industry in 2002. 
An 8% interest in the iron ore mine in Minnesota that supplies 
that mill was sold. 

Bethlehem Steel Corp. was delisted from the New York Stock 
Exchange in June because of its inability to maintain an average 
closing share price above $1. The company continued to 
operate under Chapter 11 bankruptcy. A bill passed by Indiana 
authorized interest-free loans for Porter County in northwestern 
Indiana for up to 10 years because of problems caused by that 
bankruptcy filing. Near yearend, the International Steel Group 
(ISG) requested 60 days of exclusive rights to see if a merger 
could be worked out with the company. During 2002, ISG 
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purchased the LTV Steel Corp., which had also been in Chapter 
11 bankruptcy and reopened its plant at East Chicago. 

The Butler flat-roll minimill of Steel Dynamics Inc. set 
a production record of 551,000 t during the third quarter. 
The company's new Columbia City structural steel and rail 
mill continued to ramp up production. Steel Dynamics also 
purchased the bankrupt Qualitech steel mill near Pittsboro in 
Hendricks County for $45 million. Steel Dynamics planned to 
change the product line at the purchased mill and to spend from 
$60 to $70 million to prepare the mill for operation possibly by 
2004. Nucor Corp. successfully opened its experimental Castrip 
micromill at Crawfordsville in Montgomery County, which 
produced 1.3-millimeter-thick steel through a combination of 
hot- and cold-rolling, a process not used by other mills. The 
process was developed by BHP Steel, an Australian mining 
company. Nucor and BHP Steel each own 47.5% of the 
facility, the remainder (5%) is owned by Ishikawajima-Harima 
Heavy Industries, which produces steelmaking equipment. 
Steel Technologies, which processed flat-rolled steel for 
the automotive industry and operated a plant at Portage, 
experienced record sales during its fiscal year ending September 
30. The Indiana Department of Labor's Occupational Safety 
and Health Administration approved AK Steel's Rockport 
Works plant for participation in its STAR Voluntary Protection 
Program, which indicates that the plant has an excellent 
employee safety program that exceeds national standards. The 
Indiana Department of Environmental Management (IDEM) 
was drafting new environmental permits for the plant. 

With improvement in the steel industry, steelmakers began 
negotiating price increases with the Nation's automakers, the 
first in 7 years. 


Environmental Issues 


The IDEM received $338,944 from the U.S. Environmental 
Protection Agency (EPA) to organize its internal data for entry 
into the EPA's National Environmental Information Exchange 
Network. Purdue University in West Lafayette, Tippecanoe 
County, was selected as one of eight new EPA Environmental 
Management Systems (EMS) to be known as EMS Local 
Resource Centers—regional centers to help local companies 
become more environmentally friendly. 

The Environmental Quality Service Council was directed to 
study specific wetland issues. Rules affecting wetlands could 
not be passed until the study was completed. The Indiana 
Department of Natural Resources, Division of Water, was 
given enforcement power for violations under the division's 
jurisdiction, establishing that certain violations are infractions. 
The law also limits the dollar amount of civil penalties. Small 
changes were made to the regulation of National Pollutant 
Discharge Elimination System permits. 

Lone Star Cement Co.'s Greencastle Plant won an award 
in the first annual Cement Industry Environmental Awards 
presented by a group of trade organizations for a plant 
expansion completed in 2000 that converted the plant to a 
semidry pyro-processing system. Purdue University will 
begin a new engineering program in cement technology in 
collaboration with the Portland Cement Association. 
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The 10th Governor’s Conference on the Environment 
was held on September 27. The Governor’s Awards for 
Environmental Excellence were presented to several 
government and company projects. One involved the Indiana 
Department of Transportation (INDOT), Southern Indiana Solid 
Waste Management Districts, and Purdue University for their 
use of crushed glass in road transportation construction projects. 

U.S. Steel began its part of an effort to clean and restore a 
portion of the Grand Calumet River—one of the largest such 
projects of this kind in the Nation—and will donate 13 ha along 
the restored river to the U.S. National Park Service. National 
Steel Corp. will continue merger talks with U.S. Steel after filing 
under Chapter 11 of the Federal Bankruptcy Code. Bethlehem 
Steel Corp. became a charter member of the U.S. EPA’s Climate 
Leaders Program, which sets high company standards to help 
control greenhouse gases. 


Government Programs 


A draft of the environmental impact statement for the five 
routes proposed for the I-69 extension from Indianapolis to 
Evansville was released by the INDOT. No specific route was 
selected as final, but various routes were designated either 
as preferred or nonpreferred based on various criteria. The 
report can be viewed at URL http://www.169indyevn.org. The 
announcement of a final route was expected by the end of 
2002, but did not occur. Indiana and Kentucky announced their 
decision to build two bridges across the Ohio River. One is 
planned for the Jeffersonville, IN Louisville, K Y, district and 
would carry six lanes of traffic. The other will be built east of 
that bridge to connect Indiana State Route 265 with the Snyder 
Freeway in Kentucky. The bridges are the largest Indiana- 
Kentucky cooperative highway project ever undertaken and will 
cost an estimated $1.4 billion. Federal Highway Administration 
approval is expected. The Federal Highway Administration 
has awarded INDOT, Tippecanoe County, and Purdue 
University a $475,000 discretionary award to build a bridge 
in Tippecanoe County using Fiber Reinforced Polymer (FRP). 
The FRP technology, which has been used in the aerospace and 
automotive industries, has recently been used elsewhere in the 
country to strengthen bridges. 

Maintenance of the Indiana State highway system costs 
between $450 and $500 million annually. To help offset rising 
highway costs, the State increased the gasoline tax from 15 cents 
to 18 cents per gallon; this will result in an extra $99 million 
annually for State highway construction projects. Counties will 
receive some of the money increase based on population and the 
number of miles of road in each county. 

The IGS helped to train staff of the Indiana Mineral 
Aggregates Association in geographical positioning systems 
(GPS) and geographic information systems (GIS) to aid the 
organization's environmental stewardship program for pits and 
quarries in the State. Following the successful completion of 
the GIS Atlas for Southwestern Indiana, the IGS received a 
grant from INDOT to produce a digital atlas of geologic data for 
the entire State. The atlas consists of maps and data of interest 
to those in the mineral industries; it 1s available online at URL 
http://igs.indiana.edu/arcims/index.html. 


USGS-funded STATEMAP projects continued at the IGS. 
Of interest to the mining industry, a CD-ROM version of a 
directory of industrial mineral producers in Indiana and two 
maps showing locations of karst features and cave openings in 
parts of Indiana were published by the IGS in 2002 (Powell, 
Frushour, and Harper, 2002a, b; Schaffer, 2002) 
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TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN INDIANA" 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Cement, portland 2,630 
Clays, common 639 
Gemstones NA 
Sand and gravel, construction 27,900 
Stone: 

Crushed 55,400 

Dimension metric tons 235,000 
Combined values of cement (masonry), gypsum 

(crude), lime, peat, sand and gravel (industrial), 

and values indicated by symbol W XX 

Total XX 


"Estimated. PPreliminary. NA Not available. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to three significant digits; may not add to totals shown. 


TABLE 2 
INDIANA: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 
Number Quantity 
of (thousand Value 

Kind quarries metric tons) (thousands) 

Limestone’ 64 44,300 © $205,000 
Dolomite 19 W W 
Slate l W W 
Total or average XX 55,400 253,000 


2001 2002P 
Value Quantity Value Quantity Value 
179,000 ° 2,900 195,000 ° 3,090 ° 208,000 ° 
1,560 575 1,470 373 775 
3 NA 3 NA 4 
121,000 29,000 124,000 27,600 120,000 
253,000 58,200 278,000 57,200 278,000 
32,400 184,000 35,300 209,000 32,400 
108,000 XX 104,000 XX 100,000 
695,000 XX 738,000 XX 740,000 
2001 
Number Quantity 
Unit of (thousand Value Unit 
value quarries metric tons) (thousands) value 
$4.63 66 47,500 $228,000 $4.81 
W 18 W W W 
W l w w w 
4.57 XX 58,200 278,000 4.77 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


INDIANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Total or average 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Total or average 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Light weight aggregate (slate) 
Other coarse and fine aggregates 
Total or average 
Other construction materials 
Agricultural: 
Limestone 
Poultry grit and mineral food 
Other agricultural uses 
Chemical and metallurgical: 
Cement manufacture 
Flux stone 
Sulfur oxide removal 
Special, whiting or whiting substitute 
Unspecified:" 
Reported 
Estimated 
Total or average 
Grand total or average 
W Withheld to avoid disclosing company proprietary data; included in "Other." 


Quantity 
(thousand 


metric tons) (thousands) 


76 
692 
163 
387 

1,320 


2,750 
3,880 
2,290 
167 
1,390 
10,500 


24,500 

5,400 
29,900 
58,200 


Value 


$468 
3,720 
803 
2,060 
7,060 


13,300 
18,400 
9,810 
782 
8,250 
50,600 


W 
1,380 
640 
2,260 
4,280 


15,200 
4,510 
622 

W 
20,100 
40,500 
239 


6,240 
962 
508 


15,700 
(2) 
6,000 
(2) 


121,000 

25,000 
146,000 
278,000 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data; included in "Grand total." 
: Reported and estimated production without a breakdown by end use. 


Unit 
value 


$6.16 
5.38 
4.93 
5.33 
5.35 


4.85 
4.73 
4.29 
4.68 
5.95 
4.83 


5.68 
5.9] 
4.30 
6.80 
5.99 


5.12 
4.84 
4.82 
6.06 
4.35 
4.67 
7.47 


4.87 
3.61 
3.53 


4.13 
4.27 
3.72 
11.74 


4.95 
4.52 
4.87 
4.77 


TABLE 4 
INDIANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)” 16] 1,090 143 745 1,010 5,220 
Coarse aggregate, graded W W W W W W 
Fine aggregate (-3/8 inch)’ 239 1,380 W W W W 
Coarse and fine aggregates" 4,090 17,300 W W W W 
Other construction materials -- -- 32 239 -- -- 
Agricultural® 795 4,020 79 368 818 3,320 
Chemical and metallurgical’ w w w W W W 
Special" -- -- -- -- W W 
Unspecified:" 
Reported 5,960 29,400 14,200 71,700 4,300 20,100 
Estimated 1,700 7,600 930 4,200 2,800 13,000 
Total 15,000 70,800 19,000 95,900 24,300 111,000 
W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast and other 
ballast, and other graded coarse aggregates. 
"Includes stone sand (bituminous mix or seal), stone sand (concrete), screening (undesignated), and other fine aggregates. 
"Includes crusher run or fill or waste, graded road base or subbase, lightweight aggregate (slate), unpaved road surfacing, and 
other coarse and fine aggregates. 
*Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 
"Includes cement manufacture, flux stone, and sulfur oxide removal. 
"Includes whiting or whiting substitute. 
"Reported and estimated production without a breakdown by end use. 
TABLE 5 
INDIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 6,430 $23,100 $3.59 
Plaster and gunite sands 98 887 9.05 
Concrete products (blocks, bricks, pipe, decorative, etc.) 432 2,340 5.4] 
Asphalt concrete aggregates and other bituminous mixtures 1,220 5,320 4.36 
Road base and coverings’ 854 3,840 4.49 
Fill 2,320 9,350 4.02 
Snow and ice control 297 1,080 3.62 
Other miscellaneous uses 204 1,170 5.72 
Filtration 3 27 9.00 
Unspecified: 
Reported 13,300 61,600 4.63 
Estimated 3,800 15,000 3.98 
Total or average 29,000 124,000 4.27 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (cement and lime.) 
Reported and estimated production without a breakdown by end use. 
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TABLE 6 
INDIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates (including concrete sand) 2,100 7,030 2,230 10,500 2,100 5,570 

Concrete products (blocks, bricks, pipe, decorative, etc.) 57 341 220 1,270 253 1,620 

Asphaltic concrete aggregates and road base materials” 1,310 5,950 503 2,110 263 1,080 

Fill 49] 1,580 1,440 6,060 387 1,710 

Other miscellaneous uses" 260 940 166 1,000 78 325 
Unspecified:" 

Reported 1,150 4,840 10,000 49,600 2,170 7,160 

Estimated 1,700 6,900 1,300 4,600 830 3,500 

Total 7,050 27,500 15,800 75,100 6,090 21,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes filtration and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF IOWA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Iowa 
Geological Survey and Land Quality Bureau for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for lowa was $487 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 4.5% 
increase from that of 2001? and followed a 7.2% decrease in 
2001 from that of 2000. The State rose to 27th from 30th in 
rank among the 50 States in total nonfuel mineral production 
value, of which Iowa accounted for more than 1% of the U.S. 
total. 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as 1s applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


TABLE I 


Crushed stone, cement (portland and masonry), construction 
sand and gravel, and gypsum (descending order of value) 
were Iowa’s leading nonfuel mineral commodities in 2002, 
accounting for about 98% of the State’s total nonfuel mineral 
value. In 2002, crushed stone led the State’s increase in value, 
followed by cement and construction sand and gravel (table 1). 
All other changes were small relative to these. In 2001, a more 
than $20 million decrease in the value of portland cement, a $19 
million drop in crushed stone, and about a $3 million decrease in 
gypsum accounted for most of the State’s drop in value for the 
year. Significantly smaller decreases occurred in lime, common 
clays, and peat (descending order of change). These were offset, 
in part, by a nearly $10 million increase in construction sand 
and gravel plus smaller increases In industrial sand and gravel 
and masonry cement. The value of gemstones was unchanged 
in both 2001 and 2002 (table 1). 

Compared with USGS preliminary estimates of quantities 
produced in the other 49 States in 2002, Iowa remained second 
in crude gypsum and was a significant producer of crushed 
stone, portland cement, and construction sand and gravel 
(descending order of value). No metals were mined in Iowa; all 
of the State's metal production, such as raw steel, resulted from 
the processing of materials acquired from other domestic and 
foreign sources. 


NONFUEL RAW MINERAL PRODUCTION IN IOWA"? 


(Thousand metric tons and thousand dollars) 


2000 2001 2002" 
Mineral Quantity Value Quantity Value Quantity Value 
Clays, common 306 1,060 274 836 261 763 
Gemstones NA 2 NA 2 NA 2 
Sand and gravel: 
Construction 12,300 54,100 14,200 63,800 14,400 66,100 
Industrial 29 w 35 1,590 35 1,590 
Stone, crushed 40.000 ' 208,000 ' 35,600 189,000 37,500 203,000 
Combined values of cement, gypsum (crude), lime, peat, and value 
indicated by symbol W XX 239,000 XX 211,000 XX 215,000 
Total XX 502,000 ' XX 466,000 XX 487,000 


PPreliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
IOWA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone” 204 ' W W $5.20 222 W W $531 
Dolomite l w W 3.81 2 W W 3.82 
Total or average XX 40.000 ' $208.000 ' 5.20 XX 35.600 $189,000 5.30 
'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


‘Data are rounded to no more than three significant digits, except unit values; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 
IOWA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE’ 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 227 $1,400 
Riprap and jetty stone 201 1,800 
Filter stone 530 2,860 
Other coarse aggregates 139 896 
Total or average 1,160 6,950 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,580 11,200 
Bituminous aggregate, coarse 482 3,170 
Bituminous surface-treatment aggregate 183 1,270 
Railroad ballast W W 
Other graded coarse aggregates 223 898 
Total or average 2,470 16,500 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal 164 922 
Screening, undesignated 195 859 
Other fine aggregates 61 220 
Total or average 420 2,000 
Coarse and fine aggregates: 
Graded road base or subbase 1,830 10,900 
Unpaved road surfacing 4,400 25,200 
Crusher run or fill or waste 672 2,760 
Roofing granules W W 
Other coarse and fine aggregates 713 2,730 
Total or average 7,610 41,500 
Other construction materials 256 2,270 
Agricultural: 
Limestone 778 3,530 
Other agricultural uses 12 47 
Total or average 790 3,580 
Chemical and metallurgical: 
Cement manufacture Q) (2) 
Lime manufacture Q) (2) 
Flux stone (2) Q) 
Special, asphalt fillers or extenders (2) (2) 
Unspecified:" 
Reported 10,700 56,100 
Estimated 10,000 51,000 
Total or average 21,100 107,000 
Grand total or average 35,600 189,000 


W Withheld to avoid disclosing company proprietary data; included with "Other." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


*Withheld to avoid disclosing company proprietary data; included in "Grand total." 


Reported and estimated production without a breakdown by end use. 
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Unit 


value 


$5.04 
8.94 
5.3] 
6.45 
6.01 


7.10 
6.57 
6.92 
6.47 
4.03 
6.71 


6.48 
5.62 
4.4] 
3.61 
4.76 


5.94 
5:73 
4.10 
5.33 
3.82 
5.46 
8.85 


4.54 
3.92 
4.53 


3:59 
4.69 
6.35 
16.00 


5.24 
4.89 
5.07 
5.30 


TABLE 4 
IOWA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


17.4 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
* Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other coarse aggregates. 


"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 


District ] District 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch)? -- -- W W W W W W 

Coarse aggregate, graded? -- -- W W W W 1,290 8,840 

Fine aggregate (-3/8 inch)" e T" 137 651 E s= 101 501 

Coarse and fine aggregate" -- -- 1,790 9,520 236 1,520 3,160 15,300 

Other construction materials -- -- 111 869 l 6 126 1,320 
Agricultural? -- E: 292 1,460 84 443 241 913 
Chemical and metallurgical’ == zz -- -- -- -- W W 
Special’ -- -- -- -- -- -- W W 
Other miscellaneous uses E - (9) (9) 7a i ae 2x 
Unspecified: a 

Reported 1,110 5,790 2,100 11,000 4,530 23,700 809 4,240 

Estimated -- -- 3,100 14,000 360 1,400 3,200 16,000 

Total 1,110 5,790 8,180 42,200 5,340 27,700 11,400 59,500 
District 5 District 6 Unspecified districts 
Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch)” -- -- 168 1,150 24 96 

Coarse aggregate, graded" -- x 388 2,920 208 804 

Fine aggregate (-3/8 inch) -- -- 74 450 109 400 

Coarse and fine aggregates” -- -- 2,090 15,100 337 1,190 

Other construction materials -- -- 18 73 -- -- 
Agricultural® -- -- 163 727 11 37 
Chemical and metallurgical' -- -- -- -- -- -- 
Special’ -- -- -- -- -- -- 
Other miscellaneous uses -- -- -- -- -- = 
Unspecified: »i 

Reported 636 3,330 1,520 7,950 -- -- 

Estimated 3,200 16,000 580 2,900 -- -- 

Total 3,860 19,700 5,000 31,300 689 2,530 


"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and fine aggregates. 
“Includes agricultural limestone and other agricultural uses. 


7 . 
Includes cement manufacture, flux stone, and lime manufacture. 


“Includes asphalt fillers or extenders. 
"Less than 1/2 unit. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
IOWA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 2,510 $12,500 $5.00 
Plaster and gunite sands 94 535 5.69 
Concrete products (blocks, bricks, pipe, decorative, etc.) 79 955 12.09 
Asphalt concrete aggregates and other bituminous mixtures 677 2,440 3.61 
Road base and coverings 2,250 6,750 3.00 
Road stabilization (cement) 5 20 4.00 
Road stabilization (lime) 49 142 2.90 
Fill 469 1,860 3.96 
Snow and ice control 66 338 5.12 
Other miscellaneous uses” 73 736 10.08 
Unspecified:" 
Reported 6,640 31,900 4.80 
Estimated 1,300 5,600 4.44 
Total or average 14,200 63,800 4.50 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes railroad ballast. 
"Reported and estimated production without a breakdown by end use. 
TABLE 6 
IOWA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District ] District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 414 2,090 606 4,060 25] 1,170 
Concrete products (blocks, bricks, pipe, decorative, etc.) 2] 129 96 1,000 W W 
Asphaltic concrete aggregates and road base materials” 1,070 3,770 653 2,050 878 2,500 
Fill 59 192 100 493 81 269 
Snow and ice control 23 78 25 157 19 103 
Other miscellaneous uses“ 19 151 36 389 34 290 
Unspecified:” 
Reported 1,450 7,970 258 1,280 4,090 18,800 
Estimated 350 1,500 430 1,800 210 890 
Total 3,400 15,900 2,200 11,200 5,550 24,100 
District 4 Districts 5 and 6 Unspecified districts 
Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 799 3,250 436 1,960 -- -- 
Concrete products (blocks, bricks, pipe, decorative, etc.) W W W W -- -- 
Asphaltic concrete aggregates and road base materials” W W W w 226 373 
Fill 74 303 156 600 -- -- 
Snow and ice control -- -- -- -- -- s 
Other miscellaneous uses" 95 430 105 485 -- -- 
Unspecified? — EM 
Reported 267 1,170 579 2,630 -- -- 
Estimated 130 550 150 910 ae is 
Total 1,370 5,700 1,430 6,590 226 373 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 


"Includes road and other stabilization (cement and lime). 


“Includes railroad ballast. 


"Reported 
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and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF KANSAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Kansas Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Kansas was $661 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 5% increase 
from that of 2001? following 2000 to 2001 when the State's 
total nonfuel mineral value was unchanged. The State increased 
to 21st from 22d in rank among the 50 States in total nonfuel 
mineral production value, of which Kansas accounted for more 
than 1.5% of the U.S. total. 

Cement (portland and masonry), Grade-A helium, salt, 
and crushed stone were Kansas’ leading nonfuel mineral 
commodities in 2002, accounting for about 27%, 26%, 19%, 
and 16%, respectively, of the State's total nonfuel mineral 
production value. In 2002, the largest increases in production 
and value, being those of portland cement and Grade-A helium 
(descending order of change), were significantly greater than 
the decreases that occurred in crude helium, gypsum, dimension 
stone, construction sand and gravel, and crushed stone, resulting 
in the State's rise in value. In 2001, the most significant 
increases were those of Grade-A helium (up $10 million), salt 
(up $8 million), dimension stone (up about $3 million), and 
construction sand and gravel (up about $1 million); but these 
were balanced out mainly by decreases in portland cement 
(down $15 million), crude helium, crushed stone (down about 
$3 million), and industrial sand and gravel (table 1). 

Based upon USGS estimates of the quantities produced in 
2002 in the 50 States, Kansas continued as the Nation's leading 
producer of crude and Grade-A helium and remained fifth in 
salt, sixth of six States that produce pumice and pumicite, and 
ninth in gypsum. Additionally, significant quantities of portland 
cement, crushed stone, construction sand and gravel, and 
common clays (descending order of value) were produced in the 
State. Production of nonfuel minerals in Kansas has consisted 
entirely of industrial minerals since 1970, following nearly a 
century (since 1877) of metallic mineral mining in the State. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The last zinc and lead mining operation closed in 1970 owing 
in part to low zinc prices, low-grade ore, and the high operating 
costs of required pollution control systems. 

The following narrative information was provided by the 
Kansas Geological Survey? (KGS). In the area of mergers and 
acquisitions, Pratt Concrete Products and Whitfield Sand and 
Gravel were both acquired by Klaver Construction Products 
LLC. All of these operations are in Pratt County. 


Employment 


According to the Labor Market Information Services of the 
Kansas Department of Human Resources, an average of 6,500 
persons were employed in all aspects of mining during 2002. 
This represents a drop of nearly 400 persons from the nearly 
6,900 reported for 2001. The majority were employed in the oil 
and gas industry, with the remainder in coal and nonmetallic, 
nonfuel mining operations. Nonfuel industrial mineral 
operations averaged nearly 1,240 persons, with an average 
annual salary of $34,770. Although the number of employees 
was down 4.6% from 2001, the average salary decreased 12.6% 
(about $5,000). 


Mine Reclamation 


On Earth Day, it was announced that there would be a 
governor’s reclamation award. A panel of individuals from 
related State agencies would review and select awardees for 
both conservation and reclamation awards to be presented at the 
annual meeting of the Kansas Aggregate Producers Association- 
Kansas Ready Mix Concrete Association (KAPA-KRMCA) in 
January 2003. The object of this program is to make the public 
aware of positive aspects of the mineral extraction industry as 
well as to recognize companies for their outstanding efforts 
in returning the land to its original appearance. At the annual 
meeting, Johnson County Aggregates was named the KAPA 
winner in the aggregate industry’s safety program. 


Legislation and Government Programs 


Last year, the State legislature passed a law that banned 
county operations from selling aggregate to the public (U.S. 
Geological Survey, 2003). Prior to this law, four counties that 
had their own crushing operations also had been selling their 
excess capacity on the open market, thereby competing with 
the private sector. County operations are complying with this 
new law, but the city of Fort Scott (Bourbon County), which 
has a crushing operation and has sold a very small amount of 
aggregate for private driveways, appears to be testing the new 
law. 


*David A. Grisafe, an Associate Scientist with the Kansas Geological Survey, 
authored the text of the State mineral industry information provided by that 
agency. 


The 10-year Comprehensive Transportation Program 
(CTP) for Kansas, approved in 1999, continues to face some 
difficulties because of declining State revenues. Income raised 
by fuel taxes has been offset by budget cuts. The CTP continues 
in part because funds earmarked for maintenance are being 
transferred to new construction. KAPA thinks that this cannot 
continue and that once maintenance funds are depleted, some 
new projects may be delayed or canceled during the next year. 

The KGS evaluated portions of the Forest City and Cherokee 
basins for their coalbed methane potential. During 2002, drillers 
completed 141 wells bringing the total number of wells drilled 
at yearend to 616. The majority of the wells were drilled to the 
top of the Mississippian. Some of the wells allow for evaluation 
of one coalbed, while others are commingled (two or more 
beds). In some cases, shales in contact with the coal seams are 
also evaluated. 

The multiyear State mapping program continued at the KGS. 
A geologic map was issued for Comanche County (M-10) 
with similar maps for Bourbon and Cherokee Counties nearly 
complete. Digital upgrading is underway for Pottawatomie and 
Wabaunsee Counties. Mapping is nearing completion in Barber, 
Clark, Douglas, Franklin, Ford, Gray, Hamilton, Hodgeman, 
Kearny, Neosho, Osborne, and Republic Counties. Mapping has 
begun in Crawford, Jefferson, Pawnee, Saline, Sedgwick, and 


TABLE 1 


Washington Counties. Mapping is also underway in Cheyenne 
and Morton Counties with support by the KGS. 

A total of 71 open-file reports (OFR) were filed with the 
library. Not surprisingly, in view of the natural gas explosion 
in Hutchison in 2001, several reports involved seismic and 
related studies in the Hutchinson area, including the use of high- 
resolution seismic reflection to characterize a subsidence feature 
along U.S. Highway 50 near Hutchinson (OFR 2002-17). 

Because of budget constraints, it was announced that the 
internationally known Mathematical Geology Section of the 
KGS would be eliminated next year. OFR 2002-39 lists the 
contributions of this section from 1962 to 2002. 

Finally, since 1999, the KGS has been gradually adding 
print bulletins and publications to its Web site at URL 
www.kgs.ku.edu. Most of these online publications cover the 
geology and ground water resources of selected counties, but a 
few examine the mineral resources of counties. 


Reference Cited 


U.S. Geological Survey, 2003, The mineral industry of Kansas, in Area 
reports—Domestic: U.S. Geological Survey Minerals Yearbook 2001, v. II, 
p. 18.1-18.5. 


NONFUEL RAW MINERAL PRODUCTION IN KANSAS" 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Cement: 

Masonry W 

Portland 1,980 
Clays, common 594 
Gemstones NA 
Helium: 

Crude million cubic meters W 

Grade-A do. T] 
Salt 2,770 
Sand and gravel, construction 10,000 
Stone: 

Crushed 23,330 

Dimension metric tons 14,100 
Combined values of clays (fuller's earth), gypsum 

(crude), pumice and pumicite, sand and gravel 

(industrial), and values indicated by symbol W XX 

Total XX 


2001 2002? 
Value Quantity Value Quantity Value 
w 25 2,460 ° 30 ° 3,000 ° 
155,000 * 1,830 140,000 ° 2,310 ° 177,000 ° 
3,970 635 4,280 647 4,230 
12 NA 3 NA l 
W 36 39,400 32 35,100 
153,000 82 163,000 86 171,000 
114,000 3,130 122,000 3,060 123,000 
28,200 10,200 29,100 9,600 27,800 
113,000 22,800 110,000 22,000 109,000 
1,890 13,000 4,780 12,600 1,390 
59,800 XX 14,300 XX 9.930 
629,000 XX 629,000 XX 661,000 


"Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
KANSAS: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 110 22,600 $110,000 $4.88 111 21,200 $104,000 $4.90 
Sandstone and quartzite 3 641 2,440 3.80 3 1,510 6,150 4.06 
Total or average XX 23,300 113,000 4.85 XX 22,800 110,000 4.85 
XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
TABLE 3 
KANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W $3.53 
Riprap and jetty stone 56 $529 9.4] 
Filter stone W W 7.70 
Other coarse aggregates lll 736 6.63 
Total or average 167 1,270 7.57 
Coarse aggregate, graded: 
Concrete aggregate, coarse w w 4.52 
Bituminous aggregate, coarse w w 4.52 
Bituminous surface-treatment aggregate w w 6.06 
Other graded coarse aggregates 807 3,140 3.89 
Total or average 807 3.140 3.89 
Fine aggregate (-3/8 inch): 
Screening, undesignated (2) (2) 4.79 
Other fine aggregates (2) (2) 4.52 
Coarse and fine aggregates: 
Graded road base or subbase 108 460 4.26 
Unpaved road surfacing 784 3,420 4.36 
Crusher run or fill or waste 179 723 4.04 
Roofing granules W W 6.72 
Other coarse and fine aggregates 481 2,610 5.42 
Total or average 1,550 7,210 4.65 
Other construction materials 4 16 4.00 
Agricultural limestone 48 234 4.88 
Chemical and metallurgical, cement manufacture 1,790 6,750 3.78 
Unspecified: 
Reported 13,300 67,900 5.11 
Estimated 4,800 23,000 4.67 
Total or average 18,100 90,500 4.99 
Grand total or average 22,800 110,000 4.85 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Withheld to avoid disclosing company proprietary data, included in "Grand total." 

Reported and estimated production without a breakdown by end use. 
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TABLE 4 


KANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)? 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch ) 
Coarse and fine aggregate" 
Other construction materials 
Agricultural' 
Chemical and metallurgical" 


Unspecified:" 
Reported 


Estimated 
Total 


Construction: 


Coarse aggregate (*1 1/2 inch)! 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch)” 
Coarse and fine aggregate” 
Other construction materials 
Agricultural’ 
Chemical and metallurgical? 


Unspecified:’ 
Reported 


Estimated 
Total 


District | 


District 2 District 3 


Quantity 


5,510 
1,400 
8,970 


Value 


28,900 
6,000 
44,500 


Quantity 


290 


2,320 
600 
3,070 


Value 


10,600 
2,900 
14,500 


Quantity 


196 


Value 


District 5 
Quantity 


Value 


526 2,830 
520 2,500 
1.070 5,380 


District 6 
Quantity 


Value 


= = 


1,790 6,750 


25,600 
11,000 
45,100 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


^No crushed stone was produced in District 4. 


*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
"Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and other graded coarse 


aggregates. 


"Includes screening (undesignated) and other fine aggregates. 


“Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse 


and fine aggregates. 
"Includes agricultural limestone. 
‘Includes cement manufacture. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


KANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY ' 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 
*Includes road and other stabilization (cement). 
“Includes filtration and snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value _ 
Concrete aggregates (including concrete sand) 2,420 $6,810 $2.81 
Plaster and gunite sands 60 163 2.72 
Concrete products (blocks, bricks, pipe, decorative, etc.) 86 655 7.62 
Asphalt concrete aggregates and other bituminous mixtures 1.060 3.270 3.10 
Road base and coverings’ 1,680 4,480 2.66 
Fill 1,020 2,020 1.98 
Snow and ice control 92 364 3.96 
Other miscellaneous uses” 48 166 3.46 
Unspecified:" 
Reported 547 1,530 2.19 
Estimated 3,200 9,700 299 . 
Total or average 10,200 29,100 2.84 © 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 
"Includes snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
TABLE 6 
KANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products? 755 2,250 232 1,040 89 265 
Asphaltic concrete aggregates and other bituminous mixtures w w W W l 4 
Road base and coverings” w w w W 353 682 
Fill 85 271 287 699 34 99 
Snow and ice control W W W W 8 21 
Other miscellaneous uses" 260 834 479 1,730 -- -- 
Unspecified:” 
Reported LLLLLL LL f x: E E $ 5 =: 
Estimated 910 2,600 190 520 65 180 
Total 2,010 5,950 1,190 3,990 551 1,260 
District 4 District 5 Unspecified districts 
Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” 242 568 1,250 3,510 -- -- 
Asphaltic concrete aggregates and other bituminous mixtures 64 184 548 1,660 45 128 
Road base and coverings” 532 1,250 526 1,510 6 18 
Fill 53 94 559 856 -- -- 
Snow and ice control 26 85 24 145 5 14 
Other miscellaneous uses' =s -- l 12 -- -- 
Unspecified:” 
Reported 5 34 542 1,490 =s 7 
Estimated 1,100 3,600 990 2,700 -- -- 
Total 2,000 5,830 4,440 11,900 57 160 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 
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THE MINERAL INDUSTRY OF KENTUCKY 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Kentucky Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Kentucky was $587 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was virtually the same as 
that of 2001? and followed a 17.8% increase in 2001 from that 
of 2000. The State remained 24th in rank among the 50 States 
in total nonfuel mineral production value, of which Kentucky 
accounted for more than 1.5% of the U.S. total. 

Crushed stone continued as Kentucky's leading nonfuel 
mineral commodity in 2002 and accounted for nearly 55% 
of the State's raw nonfuel mineral production value. Lime 
was second, followed by cement (portland and masonry) and 
construction sand and gravel. The four combined accounted for 
about 98% of the State's total nonfuel mineral value. In 2002, 
decreases in the value of crushed stone, down $11 million, along 
with a smaller drop in portland cement were more than offset by 
increases in the values of lime, up more than $12 million, and 
construction sand and gravel, up about $1.5 million, resulting in 
a slight net increase for the year. 

In 2001, a very substantial increase in the production and 
value of portland cement plus a $37 million rise in the value of 
crushed stone and a smaller increase in construction sand and 
gravel accounted for nearly all the State's increase in nonfuel 
mineral value. The value of gemstones also was up slightly. 
Decreases occurred in the production and values of lime and ball 
clay (descending order of change in value) (table 1). 

Compared with USGS estimates of the quantities produced 
in the other 49 States during 2002, Kentucky remained third of 
four ball-clay-producing States, fourth in lime, and produced 
significant quantities of crushed stone, portland cement, 
construction sand and gravel, and common clays (descending 
order of value). Primary aluminum and raw steel were produced 
from materials obtained from other domestic and foreign 
sources. Based upon USGS annual data, Kentucky remained the 
Nation's leading producer of primary aluminum. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates arc updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The following narrative information was provided by the 
Kentucky Geological Survey? (KGS). Some data or information 
as reported by the KGS may differ from USGS preliminary 
estimates and production figures as reported to and estimated by 
the USGS. 

Clay, limestone, and sand and gravel are the principal nonfuel 
minerals mined in Kentucky. Limestone is the State's principal 
industrial mineral and is used for agricultural limestone, 
cement, coal-related industries, construction aggregate, and 
lime. Limestone is mined in the Mississippian Plateaus region 
of eastern and western Kentucky and along Pine Mountain in 
southeastern Kentucky. Ordovician and Silurian limestone are 
mined from the central part of the State. Quaternary sand and 
gravel is mined along the Ohio River and is used in construction 
materials and as aggregate for roads and buildings. A variety 
of clay materials are mined in Kentucky, including ceramic 
and ball clays, common clay, refractory clay, and shale. These 
materials are used in the manufacture of brick, china, industrial 
absorbents, lightweight aggregate, pottery, sanitaryware, and 
tile. Clays are mined from tertiary deposits of the Jackson 
Purchase Region in western Kentucky and from Devonian 
through Pennsylvanian deposits in other parts of the State. 


Commodity Review 


Per capita spending and consumption of crushed stone in 
Kentucky was $145, ranking Kentucky 18th nationally. Vulcan 
Materials Co.'s Reed Quarry, in Livingston County, remained 
the State's leading producer of crushed stone. The Reed Quarry 
ranks among the top 10 largest limestone quarries in the United 
States. At the deepest level of the quarry, the floor is 30 meters 
below sea level. Other quarries in Kentucky also planned to 
increase the depth of their operations. In central Kentucky, 
many surface quarries have made plans to go underground and 
develop mine operations because of increased urban growth, 
surface zoning restrictions, and expansion limitations. 

Cement and lime production data were not released for 2002 
because of the exclusion of proprietary information, but the 
estimated value of production was $213 million in 2001, which 
was an increase from $164 million in 2000. Sand and gravel 
production was estimated to be 10.3 million metric tons (Mt) 
with an estimated value of about $42 million, up slightly from 
10.1 Mt with a value of $40.4 million in 2001. Common clay 
production was estimated to be 0.93 Mt, with an estimated value 
of $4.56 million, a slight production decline from 2001 values. 
The value of gemstone production in 2002 remained at the 2001 
level of $64,000. 


"Warren H. Anderson, Principal Investigator with the Kentucky Geological 
Survey, submitted the text of the State mineral industry information provided by 
that agency. 
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The potential development of new coal-fired powerplants in 
Kentucky has fueled interest In sources of limestone suitable for 
flue gas desulfurization. Adjacent sources of limestone will be 
important to many of the new plants that have been proposed 
for the eastern and western Kentucky coalfields. Western 
Kentucky Energy (a subsidiary of LG&E Energy Corp.) will 
install scrubbers at its existing Coleman Generation Station 
at Hawesville in western Kentucky. East Kentucky Power 
Cooperative will install a circulating fluidized bed combustion 
unit at the Spurlock Station in Maysville, KY. 

In November 2000, Cemex Inc. purchased the assets of 
Southdown Inc., including several Kentucky operations. 

Cemex maintains a controlling interest in Lone Star Cement 

Co. and has expanded the Louisville facility, while selling four 
quarries in 2002. Two of its quarries in Bowling Green and 

one each in Hartford and Bardstown, K Y, were sold to Rinker 
Materials Corp. Cemex also sold Butler Quarry to Hilltop Basic 
Resources Inc. Also in 2002, Mago Construction Co. purchased 
White Stone Co. in Hardinsburg, KY. 


Government Programs 


In September 2001, the Governor signed an executive order 
that imposed a 9-month moratorium on issuing new permits 


for noncoal mineral operations in Kentucky. This order was 
amended to remove clay, sand, and gravel operations from 

the moratorium and extended it to December 15, 2002. On 
December 13, 2002, the Natural Resources and Environmental 
Protection Cabinet implemented nine emergency administrative 
regulations to address mining and environmental concerns 
about water supplies, highwalls, blasting, and transportation 
issues related to limestone mining operations. These regulations 
will allow the moratorium to be lifted for new permits in the 
southeastern part of the State. In a related development, the 
Governor signed into law House bill 556, which established 

a 190-kilometer linear State park along the Pine Mountain 

Trail corridor, an area that is the only source of limestone in 
southeastern Kentucky and where several limestone operations 
are presently located. 

KGS provides a 1:500,000-scale map showing the distribution 
of minerals and fuel resources in Kentucky. It can be viewed 
at URL http://www.uky.edu/KGS/gis/newmaps.html#mineral. 
General information about mineral resources and regional 
geology can be found on KGS’s Web site at URL http:// 
www.uky.edu/KGS. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN KENTUCKY" 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 
Clays: 
Common 1,000 
Fire 10 
Gemstones NA 
Sand and gravel, construction 11,000 
Stone, crushed 55,100 ' 
Combined values of cement, clays (ball), lime XX 
Total XX 


PPreliminary. ‘Revised. NA Not available. XX Not applicable. -- Zero. 


2001 2002? 

Value Quantity Value Quantity Value 
4,190 1,010 4,230 933 4,560 
35 -- -- -- -- 
47 NA 64 NA 64 
36,000 10,100 40,400 10,300 41,900 
294,000 ' . . 60,200 331,000 57,000 320,000 
164,000 XX 213,000 XX 221,000 
499,000 ' XX 588,000 XX 587,000 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 


KENTUCKY: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
Kind quarries metric tons) (thousands) value quarries metric tons) 
Limestone 95 W W $5.39 94 W 
Dolomite l W W 3.46 l W 
Total or average XX 55,100 ' $294,000 ' 5.33 XX 60,200 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


[Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 3 


KENTUCKY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Construction: 
Coarse aggregate (+1 1/2 inch): 


Quantity 
(thousand 


metric tons) 


Macadam W 
Riprap and jetty stone 135 
Filter stone 481 
Other coarse aggregates 2,340 
Total or average 2,950 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,450 
Bituminous aggregate, coarse 2,350 
Bituminous surface-treatment aggregate 251 
Railroad ballast W 
Other graded coarse aggregates 7,580 
Total or average 11,600 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 324 
Stone sand, bituminous mix or seal 420 
Screening, undesignated 671 
Other fine aggregates 1,990 
Total or average 3,410 
Coarse and fine aggregates: 
Graded road base or subbase 2,970 
Unpaved road surfacing 311 
Crusher run or fill or waste 399 
Other coarse and fine aggregates 3,010 
Total or average 6,690 
Other construction materials (2) 
Agricultural limestone 586 
Chemical and metallurgical, lime manufacture (2) 
Other miscellaneous uses, pipe bedding | Q 
Unspecified:" 
Reported 19,000 
Estimated 16,000 
Total or average 34,900 
Grand total or average 60,200 


W Withheld to avoid disclosing company proprietary data; included in "Other." 


Value 
(thousands) 


W 
$1,020 
2,800 
14,100 
17,900 


7,350 
16,400 
1,670 
W 
43,400 
68,900 


1,330 
2,140 
3,580 
12,300 
19,300 


16,400 
1,780 
1,550 

17,400 

37,100 

(2) 
2,780 
(2) 


105,000 

80,000 
185,000 
331,000 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data; included in "Grand total or average." 


"Reported and estimated production without a breakdown by end use. 


2 


Value 
(thousands) 


w 
w 
$331,000 


Unit 


value 


$6.08 
7.57 
5.83 
6.03 
6.06 


5.07 
6.98 
6.65 
6.61 
5.73 
5.92 


4.10 
5.10 
5.34 
6.16 
5.67 


5.50 
5.73 
3.88 
5.78 
5.54 
5.13 
4.74 
3.58 


5.49 
5.08 
5.30 
5.50 


6.17 | 


Unit 
value 


$5.50 
5.24 
5.50 
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TABLE 4 
KENTUCKY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value Quantity Value 

Construction: 
Coarse aggregate (+1 1/2 inch)’ W W W W 479 3,000 932 5.080 
Coarse aggregate, graded? W W W W 3,500 22,700 3,070 16,300 
Fine aggregate (-3/8 inch)” w W W W 896 5.000 1,100 5.670 
Coarse and fine aggregate" W W W W 2,740 15,500 1,170 5,900 
Other construction materials -- -- -- -- -- -- W W 
Agricultural? W W W W 94 485 W W 
Chemical and metallurgical' -- -- -- -- -- -- W W 
Other miscellaneous uses! -- -- -- -- -- -- W W 

Unspecified:" 
Reported 7,720 38,800 4,200 25,000 6,200 35,200 922 5,580 
Estimated 840 4,000 2,600 13,000 8,700 45,000 3,700 18,000 
Total 15,800 90,500 10,700 56,100 22,600 126,000 11,100 57,900 


W Whithheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

[Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other graded 
coarse aggregates. 

“Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregate. 

"Includes crusher run (select material or fill), graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 
“Includes agricultural limestone. 

"Includes lime manufacture. 

"Includes pipe bedding. 

"Reported and estimated production without a breakdown by end use. 


TABLE 5 
KENTUCKY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 4,980 $21,900 $4.39 
Asphalt concrete aggregates and road base materials 177 1,090 6.16 
Fill 127 664 5.23 
Other miscellaneous uses 23 155 6.74 
Unspecified:” 
Reported 1,420 5,600 3.95 
Estimated 3,400 11,000 3.25 
Total or average 10,100 40,400 3.25 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Reported and estimated production without a breakdown by end use. 
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TABLE 6 
KENTUCKY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


Districts | and 2 Districts 3 and 4 
Use Quantity Value Quantity Value 
Concrete aggregates and concrete products W W W W 
Asphaltic concrete aggregates and road base materials 177 1,090 -- -- 
Other miscellaneous uses” 924 3,000 4,210 19,700 
Unspecified: 
Reported -- -- 1,420 5,600 
Estimated 2,900 9,200 540 1,800 
Total 4,000 13,300 6,170 27,100 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 
2 

Includes fill. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF LOUISIANA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Louisiana Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Louisiana was $294 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 5% decrease 
from that of 2001: and followed a 4.9% decrease from 2000 to 
2001. The State ranked 36th (35th in 2001) among the 50 States 
in total nonfuel mineral production value, of which Louisiana 
accounted for about 1% of the U.S. total. 

Louisiana's leading nonfuel mineral is salt, accounting 
for about 47% of the State's nonfuel mineral value in 2002, 
followed by construction sand and gravel, making up about 
28% of the State's value, crushed stone (data withheld to protect 
company proprietary data), and industrial sand and gravel, 
which represented about 4% of the same value. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

Al 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


In 2001, a substantial drop in the production and value 
of sulfur and a smaller decrease in lime more than offset a 
substantial increase in crushed stone, and smaller yet significant 
increases in salt (up about $15 million) and construction sand 
and gravel (up about $8 million) resulted in the State's decrease 
in nonfuel mineral value for the year. All other changes were 
less than $1 million and had little effect on the overall net 
result. Prior to 2001, sulfur production was included as part 
of Louisiana's mineral production and was for many years the 
State's second leading nonfuel mineral commodity. All recent 
sulfur production came from a mine that was 28 kilometers 
offshore, owned and operated by Freeport-McMoRan Sulphur 
Inc., based in New Orleans. Owing to the mine's location, 
the State of Louisiana received no severance tax income or 
mineral production royalties; these were collected by the 
Federal Government. Consequently, since 1991, the State and 
the Louisiana Geological Survey have not considered the sulfur 
production as cited in table 1 under “Combined values" as being 
part of Louisiana's nonfuel mineral production. The USGS 
attributed this offshore sulfur production to Louisiana because 
it was the State nearest to the sulfur mine. This mine closed in 
August 2000 and hence accounted for a significant portion of 
the State's drop in nonfuel mineral value in 2001. 

Based upon USGS estimates of the quantities produced in the 
50 States during 2002, Louisiana remained the leading State in 
the Nation in the production of salt. Additionally, the State was 
a significant producer of construction sand and gravel, industrial 
sand and gravel, and common clays (descending order of value). 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN LOUISIANA’? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Clays, common 636 
Gemstones NA 
Salt 13,400 
Sand and gravel: 

Construction 14,900 

Industrial 648 
Combined values of gypsum (crude), lime, stone 

[crushed limestone and sandstone (2000, 2002), 

crushed limestone, sandstone, and miscellaneous 

(2001)], sulfur [Frasch (2000)] XX 

Total XX 


PPreliminary. NA Not available. XX Not applicable. 


2001 2002" 

Value Quantity Value Quantity Value 
1,530 663 1,670 673 1,740 
6 NA 6 NA 6 
124,000 13,100 139,000 13,000 139,000 
76,900 18,100 85,100 16,900 81,100 
12,300 637 11,900 634 11,800 
110,000 XX 71,200 XX 60,700 
325,000 XX 309,000 XX 294,000 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
LOUISIANA: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) — value 
Limestone Q) W W $7.73 Q) W W $10.89 
Sandstone Q) W W 11.24 Q) W W 11.14 
Miscellaneous stone (2) -- -- -- (2) W W 10.96 
Total or average XX W W 9.65 XX W W 11.05 


W Withheld to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 


'A significant amount of sold or used materials was shipped in from other States. 
2 P ; 
Sales/distribution yards. 


TABLE 3 
LOUISIANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE" ^? 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch), other coarse aggregates W W $16.07 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 16.73 
Railroad ballast W W 11.10 
Other graded coarse aggregates W W 11.36 
Fine aggregate (-3/8 inch), other fine aggregates W W 10.97 
Coarse and fine aggregates: 
Graded road base or subbase W W 13.31 
Crusher run or fill or waste W W 11.02 
Other coarse and fine aggregates W W 10.97 
Agricultural limestone W W 16.64 
Chemical and metallurgical, chemical stone for alkali works W W 17.58 
Unspecified:* 
Reported W W 10.50 
Estimated 300 $3,100 9.5] 
Total or average W W 11.05 


W Withheld to avoid disclosing company proprietary data. 

‘Data are rounded to no more than three significant digits, except unit value. 

^Most of the production included in this table was shipped into Louisiana from other States. 
?To avoid disclosing company proprietary data, no district tables were produced for 2001. 
Reported and estimated production without a breakdown by end use. 


TABLE 4 
LOUISIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products? 7,110 $35,700 $5.02 
Asphalt concrete aggregates and other bituminous mixtures 303 1,050 3.48 
Road base and coverings 122 1,540 12.58 
Other miscellaneous uses” 2,130 3,520 1.65 
Unspecified:" 
Reported 4,140 21,900 5.29 
Estimated 4,300 21,000 5.01 
Total or average 18,100 85,100 4.7] 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 

"Includes fill and railroad ballast. 

*Reported and estimated production without a breakdown by end use. 
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TABLE 5 
LOUISIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District ] District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products” 925 6,740 864 5,640 5,320 23,300 

Asphaltic concrete aggregates and road base materials w w w w 25 109 

Fill 244 578 1,830 2,720 43 68 

Other miscellaneous uses” 20 190 391 2,440 3 5 
Unspecified: 

Reported 98 171 2,260 12,500 1,780 9.220 

Estimated 130 660 680 3,400 3,500 17,000 

Total 1,420 8,350 6,020 26,800 10,600 50,000 


W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 
Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes plaster and gunite sands. 

Includes railroad ballast. 


*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MAINE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Maine 
Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Maine was $106 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 4% increase 
from that of 2001? and followed a nearly 7% increase in 2001 
from 2000. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


The large majority of Maine’s nonfuel mineral production 
resulted from the mining and production of construction 
minerals and materials—construction sand and gravel, cement 
(portland and masonry), crushed stone, and dimension granite 
(descending order of value). In 2002, construction sand and 
gravel and crushed stone accounted for about 66% of the 
State’s total nonfuel raw mineral production value, but the 
majority of the increase in value resulted from a rise in the 
production and value of portland cement, supported by smaller 
increases in crushed stone and construction sand and gravel. 
Further information regarding cement and dimension granite 
has been withheld to protect company proprietary data. In 
2001, increases of $7.3 million in construction sand and gravel 
and $3.1 million in crushed stone plus a smaller increase in 
dimension granite more than offset a net decrease of nearly $5 
million in cement (portland and masonry) and a smaller drop in 
peat (table 1). 

Based upon USGS estimates of the quantities of minerals 
produced in the United States in 2001, Maine (by value) 
remained 13th in the production of gemstones but decreased in 
rank to 9th from 6th in the production of peat. Additionally, the 
State’s mine pits produced significant quantities of construction 
sand and gravel. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MAINE" ° 


(Thousand metric tons and thousand dollars) 


2000 


2001 2002" 


Mineral Quantity 

Cement, masonry W 
Clays, common e/ 49 
Gemstones NA 
Sand and gravel, construction 9.670 
Stone, crushed 3,650 
Combined values of cement (portland), peat, stone 

(dimension granite), and values indicated by 

symbol W XX 

Total XX 


"Estimated. "Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" 


data. XX Not applicable. 


Value Quantity Value Quantity Value 

W W W 10 ° 1,000 * 

125 49 125 49 125 

239 NA 245 NA 252 

37,600 11,200 44,900 11,000 45,200 

21,100 4,210 24,200 4,200 24,600 

36,500 XX 32,600 XX 34,600 
95,500 XX 102,000 XX 106,000 ` 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
MAINE: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 5 1,300 $7,260 $5.58 6 1,440 $7,960 $5.53 
Granite 4 1,320 7,150 5.40 ! 4 1,370 7,880 5.74 
Traprock l W W 8.82 ' l W W 6.61 
Quartzite 2 W W 6.16 2 W W 5.98 
Slate l w w 7.19 € l W W 8.00 
Miscellaneous stone 6° 373 2,410 6.47 3 830 4,800 5.78 
Total or average XX 3,650 21,100 5.78 XX 4,210 24,200 5.75 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
MAINE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone W W $825 
Filter stone W W 5.08 
Other coarse aggregates 50 $452 9.04 
Coarse aggregate, graded: 
Concrete aggregate, coarse 268 1,380 5.15 
Bituminous aggregate, coarse w w 6.13 
Railroad ballast w W 6.33 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 69 39] 5.67 
Stone sand, bituminous mix or seal W W 6.25 
Other fine aggregates 20 108 5.40 
Coarse and fine aggregates: 
Graded road base or subbase W W 7.05 
Other coarse and fine aggregates 1,140 6,630 5.81 
Other construction materials 648 3,630 5.62 
Chemical and metallurgical: 
Cement manufacture W W 5.5] 
Lime manufacture W W 5.51 
Unspecified: 
Reported 573 3,300 5.75 
Estimated 470 2,700 5.73 
Total or average 4,210 24,200 5.75 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MAINE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Use 


Concrete aggregates and concrete products” 
Asphaltic concrete aggregates and other bituminous mixtures 


ae: 
Road base and coverings 


Fill 
Snow and ice control 
Railroad ballast 
Other miscellaneous uses 
Unspecified:* 

Reported 

Estimated 

Total or average 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
Includes road and other stabilization (cement and lime). 
*Reported and estimated production without a breakdown by end use. 


Quantity 
(thousand 
metric tons) 


978 
1,300 
1,790 

947 

537 

43 
24 


1,300 
4,200 
11,200 


Value 
(thousands) 


$4,260 
9,250 
6,190 
3,020 
2,260 
142 
141 


4,520 
15,000 
44,900 


Unit 
value o 
$4.36 


7.14 
3.47 
3.19 
4.20 
3.30 
5.22 


3.48 
357 ` 
40 — 
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THE MINERAL INDUSTRY OF MARYLAND 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Maryland Department of the Environment, Minerals, Oil, and Gas Division, for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Maryland was $375 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a 5% increase from 
that of 2001? and followed a 3.5% increase in value in 2001 
from 2000. The State ranked 32d (33d in 2001) among the 50 
States in total nonfuel raw mineral production value, of which 
Maryland accounted for 1% of the U.S. total. Because data 
for crushed marble, shell, and traprock and industrial sand and 
gravel have been withheld to protect company proprietary data, 
the actual total values for 2000-2002 are somewhat higher than 
those reported in table 1. 

In 2002, cement (portland and masonry) and crushed stone, 
each with a value of $145 million, were Maryland’s leading 
nonfuel raw minerals, followed by construction sand and 
gravel. These three mineral commodities accounted for nearly 
99% of the State’s total value (table 1). In 2001, virtually all 
of Maryland’s rise in value resulted from increases in portland 
cement, up $14 million, and crushed stone, up $9 million. The 
only significant decrease was that of construction sand and 
gravel, down about $4 million. In 2001, crushed stone led the 
State’s increase, up $13 million; all other changes were small 
relative to this (table 1). 

Compared with USGS estimates of the quantities of minerals 
produced in the other 49 States during 2002, Maryland was 
a significant producer of all of its major nonfuel raw mineral 
commodities—crushed stone, cement (portland and masonry), 
construction sand and gravel, and dimension stone (in 
descending order of value). All nonfuel minerals mined in the 
State were industrial minerals. Metal production, especially that 


'The terms “nofuel mineral production” and related “values” encompass 
variations In meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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of primary aluminum and raw steel, consisted of the processing 
and refining of materials received from other domestic and 
foreign sources. Based upon USGS data, the State remained 
ninth among 13 States in the production of primary aluminum. 

The narrative information that follows was provided by the 
Maryland Department of the Environment’s Mining Program.’ 
Maryland’s nonfuel mineral mining has remained fairly constant 
in recent years; crushed stone is still the primary product 
produced followed by construction sand and gravel. Several 
new mines of significance opened in 2002. The H.B. Mellott 
Estate expanded its Beaver Creek quarry by adding 37 hectares 
(ha) of newly acquired property immediately adjacent to the 
existing quarry. The new property will supplement existing 
limestone reserves and allow for some plant relocations to 
improve efficiency of operations and safety of traffic. Chase 
Mining LLC (a subsidiary of Laurel Sand and Gravel, Inc.) 
applied late in 2002 for a new quarry in Howard County. The 
105-ha site consists mainly of the Baltimore Gabbro, a very hard 
dense rock that is used extensively in highway construction. 
Permit reviews continued into 2003 with public hearings due in 
September. 

York Building Products opened the Shockley and Cokesbury 
Mines in Cecil County. The Shockley site is 52 ha in size 
and will be mined primarily for sand to feed York's existing 
Perryville sand and gravel plant. The Cokesbury mine is 26 ha 
and contains more gravel and will feed the company's newly 
acquired Cecil sand and gravel plant. 


Mine Reclamation 


Several large reclamation projects were in process in 
Maryland that were formerly large aggregate sites and that have 
been mined out. Land value and an emphasis on redevelopment 
(reclamation) of mined lands have provided incentives to be 
creative in comprehensive land use planning. 

In Baltimore County, the Arundel Corp. 1s reclaiming the 
former 102-ha Greenspring Quarry, which is within the mostly 
well-populated area inside the Baltimore Beltway (1-695). A 
16-ha lake will be the focal point surrounded by upscale mixed 
residential and light commercial use. Arundel expects that 
its regrading of the site, stream enhancement, and coldwater 
discharge aspects of the project will be completed sometime in 
early 2004. 


*C. Edmon Larrimore, Program Manager of the Mining Program of the 
Maryland Department of the Environment authored the text of the State mineral 
industry information provided by that agency. 
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The former 140-ha Mardis sand and gravel pit located on the 
Patuxent River and operated by Chaney Enterprises opened 
in 2002 as Renditions Golf Course, which features replicas of 
famous holes from around the world. 


Government Activities 


The Mining Program at the Department of the Environment 
coordinated a workgroup to respond to the death of four 
bald eagles at Maryland Rock Industries’ Goose Bay wash 
plant in Charles County. The workgroup, which included 


representatives from the State and Federal Governments 

and company officials, developed a work plan that focused 

on frequent monitoring including during nonworking times, 
deterrents such as mylar taping on a grid across the waste ponds, 
and a rescue plan for any birds trapped in the wash ponds. 

The plan was developed in the summer of 2002 and has been 
successful thus far. One eagle has been trapped in the wash 
pond since the plan was implemented and was rescued, cleaned, 
and successfully released. 


TABLE I 
NONFUEL RAW MINERAL PRODUCTION IN MARYLAND"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Cement: 

Masonry 78 

Portland 1,760 
Clays, common 271 
Gemstones NA 
Sand and gravel, construction 13,100 
Stone: 

Crushed 22,000 * 

Dimension metric tons 28,700 
Combined values of sand and gravel (industrial), and 

stone [crushed marble, shell, traprock (2000-2001 )] XX 
Total XX 


“Estimated. PPreliminary. ‘Revised. NA Not available. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to three significant digits; may not add to totals shown. 


Excludes certain stones; kind and value included with "Combined values" data. 


*Value excluded to avoid disclosing company proprietary data. 


TABLE 2 
MARYLAND: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 
Number Quantity 
of (thousand Value 

Kind quarries metric tons) (thousands) 
Limestone” 17* 16,000" $79,200 ' 
Granite 3 4,070 28,600 
Marble l W W 
Sandstone 3 115 948 
Shell l W W 
Traprock 2 w w 
Miscellaneous stone 2 1.840 14,300 
Total or average XX 22,000 ' 123,000 * 


2001 2002? 
Value Quantity Value Quantity Value 
7,140 * 77 7,070 € 80 * 7,000 * 
125,000 ° 1,720 124,000 ° 1,920 * 138,000 * 
982 266 560 277 561 
l NA l NA l 
84,700 12,500 84,800 11,600 80,500 
123,000 =? 22,800 ? 136,000 ° 23,800 145,000 
3,560 27,500 3,440 26,800 3,480 
(4) XX (4) XX (4) 
344,000 ' XX 356,000 XX 375,000 
2001 
Number Quantity 
Unit of (thousand Value Unit 
value quarries metric tons) (thousands) value 
$4.95 € 18 17,200 $94,700 $5.50 
7.02 3 3,370 26,500 7.88 
5.51 ] W W 5.62 
8.24 3 122 733 6.01 
3.86 l W W 3.97 
4.19 3 W W 4.62 
7.16 2 2,110 14,200 6.74 
5.58 ' XX 22,800 136,000 5.97 


"Revised. W Withheld from total to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 
MARYLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W $7.12 
Riprap and jetty stone 385 $3,800 9.88 
Filter stone w w 5.51 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1.810 12.700 7.00 
Bituminous aggregate, coarse 737 6,450 8.75 
Bituminous surface-treatment aggregate 1,040 7,080 6.81 
Railroad ballast 221 1,710 7.75 
Total or average 3,810 27,900 7.33 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 600 3,990 6.65 
Stone sand, bituminous mix or seal (2) (2) 5.51 
Screening, undesignated 346 2,050 5.93 
Other fine aggregate 917 6,090 6.64 
Total or average 1,860 12,100 6.51 
Coarse and fine aggregates: 
Graded road base or subbase 2,020 15,200 7.54 
Unpaved road surfacing (2) (2) 4.41 
Crusher run or fill or waste 1.400 8,120 5.80 
Other coarse and fine aggregates 578 3,530 6.10 
Total or average 4,000 26,900 6.72 
Other construction materials 889 5,860 6.59 
Chemical and metallurgical: 
Cement manufacture 2,590 9,660 3.73 
Sulfur oxide removal W W 5.5] 
Unspecified:” 
Reported 8,370 45,100 5.39 
Estimated 580 3,000 5.13 
Total or average 8,950 48,000 5.37 
Grand total or average 22,800 136,000 5.97 


W Withheld to avoid disclosing company proprietary data; included in "Grand total." 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Withheld to avoid disclosing company proprietary data; included with "Other." 


"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MARYLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes filter stone, macadam, and riprap and jetty stone. 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) 23 139 418 3,090 171 1,960 
Coarse aggregate, graded’ 94 464 2,710 17,100 1,000 10,400 
Fine aggregate (-3/8 inch)” 89 568 1,480 8,830 296 2,720 
Coarse and fine aggregate" 791 4,480 2,020 13,600 1,190 8,800 
Other construction materials -- -- 889 5,860 id ES 
Chemical and metallurgical? 848 3,500 1,840 6,660 5 = 
Unspecified: ’ 
Reported 1,410 8,130 6,960 36,900 -- -- 
Estimated 240 1,300 340 1,700 -- = 
Total 3,490 18,500 16,700 93,800 2,650 23,900 


*Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, and railroad ballast. 
“Includes screening (undesignated), stone sand (concrete), stone sand bituminous mix or seal, and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


“Includes cement manufacture and sulfur oxide removal. 
"Reported and estimated production without a breakdown by end use. 


TABLE 5 


MARYLAND: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Use 
Concrete aggregates (including concrete sand) 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
4,350 $26,100 $6.92 


Concrete products (blocks, bricks, pipe, decorative, etc.) 637 4,160 4.94 


Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 


I 3 
Other miscellaneous uses 


Unspecified:" 


Reported 
Estimated 
Total or average 


171 427 4.94 
103 236 1.71 
986 6,620 3.90 
4,050 33,400 7.28 
2,200 14,000 4.78 
12,500 84,800 6.48 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
*Includes fill, filtration, and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
MARYLAND: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2 District 3 
Use Quantity Value Quantity Value 
Concrete aggregates and concrete products 2,030 13,700 2,960 16,600 
Asphaltic concrete aggregates and road base materials 207 457 67 205 
Other miscellaneous uses? 875 6,270 111 347 
Unspecified:" 
Reported 4,050 33,400 -- -- 
Estimated 740 4,400 1,400 9 400 
Total 7,900 58,200 4,560 26,500 
-- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes fill, filtration, and snow and ice control. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MASSACHUSETTS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Massachusetts Executive Office of Environmental Affairs, Office of the State Geologist, for collecting information on all 


nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Massachusetts was $235 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 6% 
increase from that of 2001? and followed a 10.5% increase in 
2001 from 2000. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN MASSACHUSETTS"? 


Massachusetts’ leading nonfuel mineral commodities by 
value were crushed stone, construction sand and gravel, and 
dimension stone. In 2002, the increased values for crushed 
stone and construction sand and gravel accounted for all of the 
State’s increase in nonfuel mineral production value. These 
increases more than offset relatively small decreases that 
occurred in dimension stone and lime (table 1). Based upon 
USGS data of the quantities produced in the United States in 
2002, Massachusetts rose to fifth from sixth among those States 
producing dimension stone. 

In 2001, increases of $17 million in crushed stone and $9 
million in construction sand and gravel accounted for all 
of the State’s increase in nonfuel mineral production value. 
Dimension stone was down by $5.4 million, and lime was down 
by slightly more than $1 million, although production was up 
slightly (table 1). 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Clays, common e/ 36 

Gemstones NA 

Lime W 

Sand and gravel, construction 13,200 
Stone: 

Crushed 13,400 

Dimension metric tons 69,600 

Total XX 


2001 2002? 

Value Quantity Value Quantity Value 
321 36 321 36 321 
l NA l NA l 
(3) W (3) W (3) 
80,100 14,000 89,300 14,600 94,900 
103,000 14,500 121,000 15,200 129,000 
16,800 81,400 11,400 81,300 10,600 
200,000 XX 221,000 XX 235,000 


"Estimated. "Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


*Value excluded to avoid disclosing company proprietary data. 
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23.1 


23.2 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


TABLE 2 


MASSACHUSETTS: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 
Number Quantity 
of (thousand Value Unit 
Kind quarries metric tons) (thousands) value 
Limestone" 3 879 $12,600 $14.31 
Dolomite l W W 4.35 
Granite 9T 4,750 ' 33,900 ' 7.14 ' 
Traprock oy 7,390 * 53,900 " 7.29 € 
Miscellaneous stone 2 w w 8.21 ' 
Total or average XX 13,400 103,000 7.69 


2001 
Number Quantity 
of (thousand Value 

quarries metric tons) (thousands) 

3 1,060 $19,600 

l w w 

9 5,130 38,000 

20 7,810 60,000 

2 w w 

XX 14,500 121,000 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 


MASSACHUSETTS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Other coarse aggregates 
Coarse aggregate, graded: 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Other fine aggregates 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Other construction materials 
Agricultural: 
Agricultural limestone 
Poultry grit and and mineral food 
Chemical and metallurgical: 
Lime manufacture 
Dead burned dolomite 
Special: 
Whiting or whiting substitute 
Other fillers or extenders 


Reported 
Estimated 
Total or average 


Unspecified:" 


Quantity 


(thousand Value 


metric tons) (thousands) 


W W 
W W 
252 $2,360 
W W 
W W 
W W 


1,760 19,700 


W W 
40 312 
(2) (2) 
(2) (2) 
767 5,120 
82 760 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 


7,110 50,800 
3,300 22,000 


14,500 121,000 


W Withheld to avoid disclosing company proprietary data; included in "Other." 


Unit 


value 


$8.57 
10.83 
9.35 


10.33 
12.85 
10.20 
11.23 


7.61 
7.80 


7.99 
11.30 
6.67 
9.27 


5.93 
15.76 


6.85 
3.64 


11.83 
60.63 


7.15 
6.76 
8.34 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Total." 


"Reported and estimated production without a breakdown by end use. 
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Unit 

value 
$18.50 
3.87 
7.40 
7.68 
8.60 
8.34 


TABLE 4 
MASSACHUSETTS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 

Use Quantity Value Quantity Value Quantity Value — 

Construction: 
Coarse aggregate (+1 1/2 inch) B -- W W W W 
Coarse aggregate, graded” -- -- W W W W 
Fine aggregate (-3/8 inch)" W W 29 242 W W 
Coarse and fine aggregates" -- -- W W W W 
Other construction materials 82 760 -- -- -- = 
Agricultural" W W -- -- -- sŠ 
Chemical and metallurgical’ W W -- == == = 
Special" W W -- -- =e d 

Unspecified:’ 
Reported 1,500 11,200 327 2,600 5,290 37,090 
Estimated 290 2,200 870 6,200 2,200 14,000 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits, may not add to totals shown. 

“Includes macadam, riprap and jetty stone, and other coarse aggregates. 

j Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other graded coarse aggregates. 
“Includes stone sand (concrete) and other fine aggregates. 

"Includes crusher run (select material or fill), graded road base or subbase, and unpaved road surfacing. 

“Includes agricultural limestone and poultry grit and mineral food. 

"Includes lime manufacture and dead-burned dolomite. 

"Includes whiting or whiting substitute and other fillers or extenders. 

"Reported and estimated production without a breakdown by end use. 


TABLE 5 
MASSACHUSETTS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 2,420 $17,400 $7.21 
Plaster and gunite sands 75 636 8.48 
Concrete products (blocks, bricks, pipe, decorative, etc.) 64 444 6.94 
Asphaltic concrete aggregates and other bituminous mixtures 254 1,920 7.57 
Road base and coverings 701 4,600 6.56 
Fill 744 2,610 3.50 
Snow and ice control 310 1,830 5.9] 
Filtration 24 176 7.33 
Other miscellaneous uses 641 4,570 7.14 
Unspecified:” 
Reported 1,440 6,590 4.58 
Estimated 7,300 48,000 6.60 
Total or average 14,000 89,300 6.37 ` 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 6 
MASSACHUSETTS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District ] District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products” w w W W 1,460 11,900 

Asphaltic concrete aggregates and road base materials 424 2,470 323 2,530 207 1,520 

Fill 184 596 301 1,160 250 855 

Other miscellaneous uses” 373 2,780 1,550 9,480 150 950 
Unspecified:* 

Reported 399 1,690 388 1,840 652 3,070 

Estimated 1,200 6,200 960 6,000 5,200 36,000 

Total or average 2,590 13,800 3,520 21,000 7,900 54,500 


W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
2 
Includes plaster and gunite sands. 
*Includes filtration and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MICHIGAN 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Michigan Department of Environmental Quality, Geological Survey Division, for collecting information on all nonfuel 


minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Michigan was $1.58 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 3% decrease 
from that of 2001? and followed a marginal decrease in 2001 
from 2000. The State continued, for the third consecutive year, 
as sixth in rank among the 50 States in total nonfuel mineral 
production value, of which Michigan accounted for more than 
4% of the U.S. total. 

Michigan continued to be the Nation's second leading iron- 
ore-producing State in 2002. Although iron ore production 
represented a very significant percentage of the State's 
nonfuel mineral economy, portland cement (for the fourth 
consecutive year) was Michigan's leading nonfuel mineral 
commodity, followed by iron ore, construction sand and gravel, 
and crushed stone. The two leading commodities accounted 
for approximately 51% of the State's nonfuel raw mineral 
production value; construction sand and gravel and crushed 
stone accounted for another 27% of the State's total value; 
and the State's next two nonfuel minerals, salt and magnesium 
compounds, made up about 14% of the State's total value. In 
total, these six nonfuel mineral commodities accounted for 
about 92% of Michigan's total nonfuel raw mineral value (table 
1). In 2002, the State’s decrease in value came mostly as a 
result of a nearly $50 million drop in magnesium compounds 
and a combined total decrease of about $25 million for portland 
cement, salt, and iron ore. 

In 2001, decreases of about $24 million in iron ore, about $9 
million in gypsum, $3 million each in construction sand and 
gravel and lime, and between $1 million and $1.5 million each 
in bromine, common clays, peat, and potash more than offset 
increases of $12 million in crushed stone, about $7 million in 
magnesium compounds, $6 million in cement, and about $2 
million each in industrial sand and gravel and salt, resulting in 
the small net loss for the year (table 1). 


"The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Production may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL 
http://minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, 
specialists’ names and telephone numbers may be obtained by calling 

USGS information at (703) 648-4000 or by calling the USGS Earth Science 
Information Center at 1-888-ASK-USGS (275-8747). All Mineral Industry 
Surveys—mineral commodity, State, and country—also may be retrieved over 
the Internet at URL http://minerals.usgs.gov/minerals. 

"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume ll, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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Compared with USGS estimates of the quantities produced 
in the other 49 States in 2002, Michigan remained first in 
magnesium compounds; second in iron ore, industrial sand and 
gravel, and peat, as well as second of 2 bromine-producing 
States; third in construction sand and gravel and third of 3 States 
that produce potash; fourth in portland cement; and eighth in 
masonry cement. The State rose to sixth from eighth in the 
production of gypsum, decreased to seventh from sixth in salt, 
and was a significant producer of crushed stone, lime, and 
common clays (listed in descending order of value). Michigan 
remained third in the Nation in the manufacture of raw steel 
with an output of 6.22 million metric tons (Mt) (American Iron 
and Steel Institute, 2002, p. 76). 

The following narrative information was provided by the 
Michigan Department of Environmental Quality (MDEQ), 
Geological and Land Management Division, and the Michigan 
Department of Natural Resources (MDNR), Forestry, Mineral, 
and Fire Management Division.’ 


Exploration and Lease Activity 


Platinum-group-metal exploration continued in Baraga 
County where Yooper Exploration Services, Inc. found low 
values of palladium in outcrop hand samples on State land 
(Skillings Mining Review, 2002a). 

The MDNR manages leasing of State-owned lands for the 
exploration and development of metallic and nonmetallic 
minerals, oil and gas, and underground gas storage. Most of 
the lease and royalty revenues go to the Michigan Natural 
Resources Trust Fund (MNRTF), which is used to purchase 
and maintain public recreation lands and facilities. Private 
companies are allowed to lease land in order to produce 
minerals. In some cases, the companies are only involved in 
exploration and development, and, in other cases, they may be 
mining a deposit. 

All metallic mineral leases were in the exploration phase— 
none were in the production phase. There were 112 leases in 
effect, covering 9,667 hectares (ha). Six applications for leases, 
involving 11,100 ha were reviewed for possible leasing in fiscal 
year 2003. The total income from rental, bonus, and nomination 
and assignment fees totaled $649,934. Three firms submitted 
exploration plans or requested time extensions of existing plans. 
The DEQ reported that two companies drilled 64 exploration 
drill holes in three counties. 


‘The text of the State mineral industry information was compiled and edited 
by Milton A. Gere, Jr., Geologist and Supervisor, Metallic and Nonmetallic 
Minerals and Underground Gas Storage Leasing Unit, Minerals and Land 
Management Section, Forestry, Mineral, and Fire Management Division, 
Michigan Department of Natural Resources, and Steven E. Wilson, Geologist 
and Supervisor, Minerals and Mapping Unit, Geological Services Section, 
Geological and Land Management Division, Michigan Department of 
Environmental Quality. 
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Ten 2002 nonmetallic mineral leases were ready to mine 
or in the production phase and included 486 ha. Besides the 
general nonmetallic minerals lease, there were specific leases 
for construction sand, gravel, cobbles, boulders and clay, 
limestone-dolomite, and salt. The nonmetallic minerals royalty 
income was $1,105,898; the income from permit activities was 
$227,620; the income from rental activities was $2,236; and all 
three incomes totaled $1,335,754. 


Commodity Review 


Michigan has long been an important State in mineral 
production. The minerals industry was a busy in 2002 and 
was expected to remain so in 2003. Mineral production and 
exploration takes place on private, State, and federally owned 
lands. 


Industrial Minerals 


Crushed Stone.—Michigan Limestone Operations Inc. (a 
subsidiary of Oglebay Norton Co.) operated three limestone- 
dolomite quarries in Michigan. Port Inland, formerly owned by 
Inland Steel Co., near Gulliver in the Upper Peninsula, produced 
4.5 to 5.4 Mt in 2002. Port Calcite, near Rogers City in the 
Lower Peninsula, produced 6.4 to 9.5 Mt, and Port Dolomite, 
near Cedarville in the Upper Peninsula, produced 2.7 to 3.6 Mt. 
Both Port Calcite and Port Dolomite were formerly owned by 
U.S. Steel Corp. The quarries produced a variety of limestone 
and dolomite products for many uses. 

Gypsum.—U.S. Gypsum Co. celebrated 100 years of 
operation in 2002. It operated gypsum quarries, wallboard 
plants, and other facilities in many locations. U.S. Gypsum has 
operated the Alabaster Quarry at Alabaster, MI, for many of its 
100 years. 

Sand and Gravel.—Land developers in Oakland County and 
surrounding areas converted old sand and gravel pits to high- 
end housing subdivisions. Varied surface topography and some 
large ponds add to the interest in these sites. 

Kent County had a number of sand and gravel related 
concerns in 2002. Caledonia Township Planning Commission 
members tabled a request to rezone 16 ha to allow sand mining 
for up to 10 years; a 1988 rezoning request had been denied to 
allow mining of the same site. The developers were given a list 
of conditions to meet for reconsideration of their requests. The 
planning commission also considered increasing the required 
distance between a sand and gravel mine and a residence from 
30 meters (m) to 150 m. A distance of 300 m was considered 
as being unreasonable by some of the commission members. 
Presently, an operation can mine up to 9 m from the property 
line if the adjoining resident agrees. The commission also 
considered allowing an increase in mining site size to 3 ha for 
mining with 3 ha being prepared for mining while restoring 
another 3 ha. This is up from the 2 ha in each category currently 
allowed. Additional discussion and public ordinance hearings 
will be needed before any changes are made. 

Gaines Township officials rescheduled a hearing to allow a 
sand and gravel company to store materials on the production 
site, after the completion of mining, for a longer time than had 
been permitted to mine and reclaim the site. The company said 
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that slower sales were the reason that the pit could not be mined 
out and reclaimed by 2003 as had been permitted. 

A gravel company executive testified in a $5.5 million lawsuit 
against Cascade Township that a 1999 request to rezone to allow 
a permit to mine gravel was denied because of pressure on the 
planning commission by area residents. Now highway work 
nearby will prevent 1.5 million cubic meters of material from 
ever being mined. In 2000, the township had considered the 
mining request to make the highway safer by removing the hill 
involved in the mining request, but voted not to settle the suit 
because of objections from residents. 

Plans for a large Grand Rapids area park project were 
announced. It would include 40 ha of an area that had 
previously been mined for sand and gravel and formerly 
had been the site of several oil wells. The property would 
be converted to a large pond/lake system and contain picnic 
locations and hiking trails as well as fishing sites. Many sources 
of funding were suggested to develop the recreation site. 

The State Court of Appeals banned a company from 
expanding its sand mining operations into 29 ha of a nearby 
critical dune area in Berrien County. The company’s request to 
mine was turned down by the Department of Natural Resources 
(DNR) in 1994, but it was approved to mine in 1996 by the 
Department of Environmental Quality (DEQ) after the 1995 
split of the DNR into the DNR and DEQ. The court said that 
the company did not qualify for the exception to the ban on 
mining within the critical sand dune area. 


Metals 


Iron Ore.—In early January, Cleveland-Cliffs Inc., which 
operated Michigan’s two large open pit iron ore mines, 
announced several actions to conserve cash and improve 
financial results. The Tilden Mine was to operate near the 
Complex’s 7.9-Mt design capacity. At that time, the Empire 
Mine was idle pending a production decision by the two 
remaining owners, Ispat International N.V. (21% equity) and 
Cliffs (79% equity as of 12/31/02) (Cleveland-Cliffs Inc., 
2002a8‘). 

Shipments of iron ore from the Lake Superior region in 2002 
totaled about 51.4 Mt. Michigan's shipments amounted to about 
12 Mt of this total. 

Michigan’s U.S. Senators stated that the U.S. steel tariffs 
announced in early March 2002 did not do enough to protect 
Michigan's iron-ore-mining and steelmaking jobs. At the same 
time, industries using imported steel faced higher prices, which 
may force some closings and job reductions in that sector of the 
economy. 

On March 7, Cleveland-Cliffs Inc. announced that it would 
reopen the Empire Mine by the end of the month, raising the 
hopes of idled workers (Skillings Mining Review, 2002b). The 
mine produced about 3.7 Mt of iron pellets during the year and 
was scheduled to produce about 6.3 Mt in 2003. About 360 
employees were expected to return to work. The mine had been 
idle since November 2001 when former 25% owner, LTV Corp., 
stopped integrated steelmaking operations. A late March news 


*References that include a section mark (Š) are found in the Internet 
References Cited section. 
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item said that the Empire Mine would not resume production 
until April 12. Water lines used in the operations had been 
drained during the shutdown to prevent freezing and had to be 
refilled. Snow also had to be removed from parts of the mine 
pit. About 140 workers shifted to the Tilden Mine when the 
Empire Mine closed were to remain working at the Tilden Mine. 
At yearend 2002, the Empire Mine had 679 employees; Tilden, 
804, including some employees still on layoff status (Cleveland- 
Cliffs Inc. 2003, p. 43). 

Michigan’s Senate considered lowering the tax on mined low- 
grade iron ore by about 32% to aid the depressed Michigan iron 
ore industry. The Senate hoped to keep Michigan’s last two iron 
ore mines operating. 

On April 12, 2002, Cleveland-Cliffs Inc. announced a 15- 
year agreement to be the sole supplier of iron ore pellets to 
International Steel Group Inc., which had acquired the main 
steelmaking and finishing assets of LTV Steel Corp. 

Tilden Mine produced its 150 millionth ton of iron ore pellets 
in August 2002. The Tilden opened in 1974 and has accounted 
for more than one-third of the iron ore pellets produced on 
Michigan's Marquette Iron Range since pelletizing started there 
in 1956. On January 31, 2002, Cliffs acquired the 45% interest 
in Tilden held by Algoma Steel, Inc. of Canada. Tilden Mining 
Co. LLC is now owned 85% by Cleveland-Cliffs Iron Co. and 
15% by Stelco Inc. 

Cleveland-Cliffs 2002 third quarter report stated that the 
Empire Mine had no production during the first quarter of the 
year. Cliff's share of Michigan's 2002 output was significantly 
higher than that of 2001 because of the Algoma buyout and the 
higher production level at Tilden in 2002 (Cleveland-Cliffs Inc., 
2002b§). Cleveland-Cliffs announced that it was considering 
the merger of the Empire and Tilden Mines. 

A cost comparison study of North American iron ore mines 
included a ranking of the mines by cost per long ton delivered 
to the lower Great Lakes markets, with Tier 1 being the lowest 
and Tier 3 the highest for North America. Tilden Mine pellets 
were ranked in Tier 2 in the $36.76 to $39.66 category, while 
Empire Mine pellets were ranked in Tier 3 in the $40.01 to 
$42.04 category. Higher priced offshore pellets fell into the Tier 
4 category of more than $49 per ton (Kakela, 2002). 


Government Programs 


The U.S. Minerals Management Service announced in 2002 
that, in 2001, it distributed revenues from mineral leases on 
Federal lands to 33 States. Michigan's reported share was 
$472,993.79. This money was derived from the State's share of 
bonuses, rents, and royalties collected from projects on Federal 
lands within Michigan. 

The State of Michigan acquired about 1,200 ha of Keweenaw 
Peninsula land in the Upper Peninsula from a large land-owning 
company in 2002. About 1,200 more hectares may be obtained 
in 2003. MNRTF grants were obtained to pay the $12.5 million 
cost of the property. The Nature Conservancy aided in the 
purchase transaction. The MNRTF receives bonus, rental, 
and royalty monies collected on leases for oil-and-gas and 
metallic and nonmetallic mineral leases on State-owned lands 
in Michigan. The lands were obtained by the State through the 
tax reversion process. State and local governments may request 
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MNRTF grants for the purchase and development of public 
recreational lands. 

The Seaman Mineral Museum at Michigan Technological 
University (MTU) announced the hiring of a design firm for 
the proposed new museum facility. Plans to move the museum 
from the MTU campus across Portage Lake to the Quincy Mine 
location have been discussed for several years. Initial plans 
call for the present 460-square-meter museum to be moved into 
a 2,000-square-meter space yet to be developed. Funding to 
hire the design firm came through the Institute of Museum and 
Library Services from a federal appropriation. The firm planned 
to have the design completed by the end of 2002. The Museum 
was expected to raise $16 million by 2005 to fund the building. 

Michigan Aggregates Association (MAA) received a safety 
and training grant from the Michigan Department of Consumer 
and Industry Services. MAA will use the grant to provide 
program assistance in noise sampling and hearing conservation 
to aggregate producers in the State. This is added to the safety 
training services that MAA provides aggregate producers 
to meet requirements of the U.S. Mine Safety and Health 
Administration. 

A historical marker honoring Douglass Houghton, Michigan’s 
first State Geologist, and recognizing State Salt Well No. 1 was 
dedicated in Sanford, MI, on September 7, 2002. The marker 
commemorates the first attempt to drill for salt in Michigan in 
1838—1 year after Michigan became a State. 

A special short-term permit was issued by the Department 
of Natural Resources to Mr. Shawn Carlson and partners to 
perform a mineral specimen recovery and inventory project at 
the State-owned Indiana Mine property in Ontonagon County. 
The rock piles at the abandoned copper mine property were 
searched, specimens recovered, a report evaluating specimen 
mining on the location was submitted, and a royalty was paid 
to the State. A number of interesting copper and associated 
mineral specimens were recovered and offered for sale to the 
mineral collector market. 

Abandoned mines were made safer at a number of locations. 
The Michigan DNR contracted for fencing, mine capping, and 
related safety features at a number of State-owned abandoned 
mine properties again in 2002. 

An area in Grand Rapids, MI, overlying an old gypsum mine 
and gravel pit, was proposed as the site on which to expand the 
Kent County-owned John Ball Zoo. A detailed mine stability 
study by mining experts recommended against building over 
the location because of potential subsidence problems. Mine 
pillars may dissolve and fail owing to flooded abandoned mine 
conditions. Some sinkholes have already appeared on the 
surface. An expensive alternative would be to fill the old mine 
with cement to keep it from subsiding. In a related story, the 
mayor of the City of Grand Rapids asked the city engineers to 
review the study. The mayor wanted the current zoo to expand 
into the old mine area instead of moving the cramped zoo 
outside of the city. 

Michigan is the home to many bats that live or hibernate in 
abandoned or idle underground iron and copper mines. Bat 
Conservation International (BCI), U.S. Natural Resources 
Conservation Services, MDNR, and Lake Superior Land Co. 
placed bat gates, or cages, on the Copper Falls Mine. In prior 
years, additional Michigan mines had bat gates installed by 
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several agencies in the group. MDNR’s Wildlife Division Skillings Mining Review, v. 91, no. 20, November 2, p. 12-14. 
and BCI hosted the first Great Lakes Bat Festival, which was Skillings Mining Review, 2002a, PGE work continues in Baraga County, 
held (a bon Mounts MI August 2002. Bat experts gave Michigan: Skillings Mining Review, v. 91, no. 12, June 22, p. 15. 


J Skillings Mining Review, 2002b, Empire iron mine to resume operation in late 
presentations and public programs on bats throughout the March: Skillings Mining Review, v. 91, no. 6, March 23, p. 18. 
weekend program. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN MICHIGAN" ° 


(Thousand metric tons and thousand dollars) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 296 28,900 ° 290 28,900 ° 280 ° 28,000 ° 

Portland 5,790 450,000 ° 5,920 456,000 ° W W 
Clays, common 594 3,210 595 2,280 611 2,280 
Gemstones NA l NA | NA l 
Gypsum, crude 1,980 19,800 929 10,600 966 10,700 
Peat 207 5,750 208 4,750 197 4,250 
Sand and gravel: 

Construction 75,600 269,000 76,300 266,000 76,100 271,000 

Industrial 2,520 27,800 2,530 30,000 2,530 30,000 
Stone, crushed 42,200 ? 148,000 ? 43,200 ? 160,000 ? 40,800 154,000 
Combined values of bromine, iron ore (usable), iron 

oxide pigments (crude), lime, magnesium 

compounds, potash, salt, stone [crushed marl and 

miscellaneous (2000-2001), dimension dolomite 

and sandstone], and value indicated by symbol W XX 691,000 XX 669,000 XX 1,080,000 

Total XX 1,640,000 XX 1,630,000 XX 1,580,000 


“Estimated. PPreliminary. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

^Data are rounded to no more than three significant digits; may not add to totals shown. 

Excludes certain stones; kind and value included with "Combined values" data. 


TABLE 2 
MICHIGAN: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 22' 33,500 ' $113,000 5 $3.38° 22 35,100 $129,000 $3.67 
Dolomite 6 ' 8,730 ' 35,200" 4.04'° 6 8,110 31,300 3.86 
Calcareous marl l W W 3.53 | W W 3.58 
Sandstone l 12 195 16.25 l 9 153 17.00 
Miscellaneous stone | W W 3.31 l W W 3.36 
Total or average XX 42,200 148,000 3.52 XX 43,200 160,000 3.71 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 3 
MICHIGAN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 139 $1,630 $11.71 
Filter stone W W 7.19 
Other coarse aggregates 100 608 6.08 
Coarse aggregate, graded: 
Concrete aggregate, coarse 3,130 13,600 4.33 
Bituminous aggregate, coarse 636 2,990 4.70 
Bituminous surface-treatment aggregate W W 7.65 
Railroad ballast W W 6.65 
Other graded coarse aggregates 2,510 10,400 4.15 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 3.58 
Stone sand, bituminous mix or seal 101 440 4.36 
Screening, undesignated 221 810 3.67 
Other fine aggregates 32 114 3.56 
Coarse and fine aggregates: 
Graded road base or subbase 1,190 5,640 4.73 
Unpaved road surfacing 114 516 4.53 
Crusher run or fill or waste 24 212 8.83 
Other coarse and fine aggregates 2,220 8,560 3.87 
Other construction materials 7 35 5.00 
Agricultural limestone 75 633 8.44 
Chemical and metallurgical: 
Cement manufacture W W 2.10 
Lime manufacture W W 3.75 
Flux stone 1,720 7,030 4.08 
Sulfur oxide removal W W 3.91 
Special, other fillers or extenders 26 153 5.88 
Unspecified:? 
Reported 17,400 66,100 3.79 
Estimated 2,900 10,000 3.42 
Total or average 43,200 160,000 3.71 


W Withheld to avoid disclosing company proprietary data; included in "Grand total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Reported and estimated production without a breakdown by end use. 
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TABLE 4 
MICHIGAN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)? -- -- w w w W 
Coarse aggregate, graded? 2,810 11,600 W W W W 
Fine aggregate (-3/8 inch) 804 2,870 W W W W 
Coarse and fine aggregate" 100 352 1,530 6,100 1,920 8,440 
Other construction materials -- -- 7 35 be E 
Agricultural" -- -- 3 22 72 611 
Chemical and metallurgical’ 2,860 10,600 8,800 24,600 - s 
Special -- u 26 153 (9) (9) 
Unspecified: X 
Reported 3,000 11,200 7,760 29,100 6,660 25,800 
Estimated 760 2,600 730 2,500 1,400 5,000 
Total 10,300 39,200 21,600 74,100 11,300 46,900 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other coarse aggregates. 
“Includes stone sand (concrete), stone sand bituminous mix or seal, screening (undesignated), and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 
“Includes agricultural limestone. 

"Includes cement manufacture, flux stone, lime manufacture, and sulfur oxide removal. 

"Includes other fillers or extenders. 

"Less than 1/2 unit. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
MICHIGAN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


24.6 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 9,900 $38,800 $3.92 
Plaster and gunite sands 4] 327 7.98 
Concrete products (blocks, bricks, pipe, decorative, etc.) 57] 2,690 4.70 
Asphaltic concrete aggregates and other bituminous mixtures 2,820 11,400 4.03 
Road base and coverings 9,820 32,100 3:27 
Road stabilization (cement and lime) 371 1,420 3.84 
Fill 8,860 17,600 1.98 
Snow and ice control 484 1,520 3.13 
Other miscellaneous uses” 587 2,950 5.02 
Unspecified: 
Reported 21,000 80,400 3.83 
Estimated 22,000 77,000 3.53 
Total or average 76,300 266,000 3.49 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^[ncludes filtration and railroad ballast. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 6 
MICHIGAN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT ' 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 Unspecified districts 

Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 172 1,220 1,020 3,870 8,710 33,700 -- -- 
Concrete products (blocks, bricks, pipe, decorative, etc.) W W w W 516 2,510 -- -- 
Asphaltic concrete aggregates and other bituminous mixture 206 753 659 2,550 1,790 7,590 171 473 
Road base and coverings” 554 1,510 1,970 5,840 7,110 24,600 553 1,530 
Fill 450 570 692 1,050 7,720 16,000 -- -- 
Snow and ice control 29 59 193 409 265 1,050 -- -- 
Other miscellaneous uses” 32 119 222 1.330 429 2,010 -- -- 

Unspecified:" 

Reported 62 110 420 1,420 20,500 78,900 6 10 
Estimated 1,770 6,690 3,490 12,600 16,600 57,700 -- -- 
Total or average 3,270 11,000 8,660 29,100 63,600 224,000 731 2,010 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

‘Includes road and other stabilization (cement and lime). 

"Includes filtration and railroad ballast. 

Reported and estimated production without a breakdown by end use. 


MICHIGAN—2002 24.7 


MINNESOTA 


KITTSON 
SG 
THE WOODS 


BELTRAMI 


KOOCHICHING 


ST LOUIS 


SG 
BORMAN MAHNOMEN 
SG 
HUBBARD 
SG 
Lime BECKER SG 
CLAY 


WADENA 


LEGEND 


County boundary 


AITKIN 
Peat 


Peat 
Peat 


CARLTON 
SG Per 


Duluth *+ Capital 


OTTER TAIL 


City 


Peat 


Peat Crushed stone/sand 


SG and gravel districts 
TODD PINE 
SG 
MINERAL SYMBOLS 
GRANT | DOUGLAS 3 ANABEQ (Major producing areas) 
SG 
Peat ci 
SG STEARNS ay Common clay 
CS Crushed stone 
N 
STEVENS — SHERBURNE 
SG Dimension granite 
ANOKA 
Peat 
SWIFT Dimension limestone 


G 
Peat 


HENNEPIN 
aanoli @ 


Iron 


CHIPPEWA 


Industrial sand 


Lime plant 


YELLOW 
MEDICINE 


Peat 


CS 
Peat Perlite plant 
INCOLN| LYON 
SG RICE BASHA Sulfur (oil) 
CS 
N Construction sand 

STEELE | DODGE D-L and gravel 

MURRAY ATONWAN | EARTH REN F: S p Steel pl 
SG WINONA teel plant 

SG CS : CS p 


SG Sue 
` : 
N Concentration of 
MOWER * FILLMORE HOUSTON mineral operations 
NOBLES JACKSON MARTIN FARIBAULT Í FREEBORN CS acs CS 
` 


0 100 Kilometers 


L. | | 


Source: Minnesota Department of Natural Resources, Division of Lands and Minerals/U.S. Geological Survey (2002) 


THE MINERAL INDUSTRY OF MINNESOTA 


In 2002, the estimated value! of nonfuel mineral production 
for Minnesota was $1.09 billion, based on preliminary U.S. 
Geological Survey (USGS) data. This was about a 1% increase 
from that of 2001? and followed a 26% decrease from 2000 to 
2001. The State continued as 11th in rank among the 50 States 
in total nonfuel mineral production value, of which Minnesota 
accounted for nearly 3% of the U.S. total. 

In 2002, iron ore, by value, remained Minnesota’s leading 
nonfuel raw mineral, followed by construction sand and gravel, 
crushed stone, industrial sand and gravel, dimension stone, and 
lime (descending order of value). The increase in construction 
sand and gravel production led the State's increase in nonfuel 
mineral production value, supported by smaller increases in 
crushed stone, peat, dimension stone, and industrial sand and 
gravel (table 1). Iron ore production stabilized after declining in 
2001. 

In 2001, Minnesota's decrease in value largely resulted from 
the significant drop in the production and value of iron ore, 
down $324 million. Iron ore production and consumption 
declined in the United States in 2001 because of the economic 
slowdown. Production in the United States, more than 70% 
of which was mined and produced in Minnesota, fell by about 
27%— the steepest drop since the decline of 1982. The LTV 
Steel Mining Co. closed permanently in 2001; LTV Steel had 
operated in the State for 43 years and had produced more than 
328 million metric tons (Mt) of iron ore. Other Minnesota iron 
ore operations reduced crude ore production, temporarily idled 
mines, or reduced (sometimes temporarily shutting down) pellet 
production at their furnaces. Domestic stocks fell overall by 10 
Mt as iron ore producers idled facilities in response to declining 
demand. Internationally, consolidation within the iron ore 
industry, in progress during the past several years, continued in 
2001, after accelerating in 2000 (Kirk, 2003, p. 41.1). 

Also down in 2001 were the values of crushed stone, 
dimension stone, construction sand and gravel, and peat 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys— mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

*Maryanna Harstad, Senior Planner, authored the text of the State mineral 
industry information provided by the Minnesota Department of Natural 
Resources' Division of Lands and Minerals. 
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(descending order of change). Industrial sand and gravel and 
lime production and values were up, $2 million and slightly less 
than $1 million, respectively (table 1). 

Compared with USGS estimates of the quantities produced 
in the other 49 States in 2002, Minnesota remained first in 
the Nation in iron ore, third in peat, and rose to sixth from 
eighth in construction sand and gravel. Additionally, the State 
produced significant quantities of industrial sand and gravel and 
dimension stone. 

The following narrative information was provided by the 
Minnesota Department of Natural Resources' Division of Lands 
and Minerals (DLM).? Production data in the following text are 
those reported by the DLM, based upon its own surveys and 
estimates. The data may differ from some production figures 
reported by the USGS. 


Exploration and Nonferrous Metallic Leasing 


Thirteen private exploration companies continued to work on 
exploration and development projects in Minnesota primarily 
for copper, nickel and platinum-group metals. There has been 
activity on at least two development projects—the Birch Lake 
Deposit and the Mesaba Project. 

Lehmann Exploration Management Inc.'s Birch Lake 
platinum-group metals (PGM) project is at the eastern end of the 
Mesabi Iron Range at a point where the Biwabik Iron Formation 
disappears into the basal contact of the Duluth Complex. The 
Birch Lake deposit contains an estimated 29 Mt grading 3.94 
grams platinum per metric ton. It has an average thickness of 
24 meters (m) and occurs at a depth of 490 m to 850 m beneath 
the surface. Additional information is available on the Internet 
at URL http://www.franconiaminerals.com/pges.htm and 
www.pge-birchlake.com/. 

There is an estimated 4 billion metric tons of identified 
resource averaging 0.66% copper and 0.2% nickel in nine 
known subeconomic deposits within the mafic Duluth Complex 
in the vicinity of Babbitt about 110 kilometers (km) due north 
of Duluth. The Duluth Complex is the focus of several other 
exploration projects. PGM are important potential byproducts 
in several of the deposits. At a location about 80 km west 
of Duluth, another buried intrusive body was evaluated by 
geophysical methods and by drilling 14 core holes in the area 
during 2001. 

Franconia Minerals Corp. drilled core holes on two PGM 
properties, Cloquet Valley and Lillian, in the Duluth Complex 
(20028*). Franconia controlled 14 properties covering 11,000 
hectares (ha) and operated an exploration program funded by 
Impala Platinum Holdings Ltd. (Republic of South Africa). 
Under the agreement, Franconia already has received $600,000 
in funding for exploration and was to receive an additional 
$200,000 in May 2003. Also, Franconia has obtained 
supplementary financing from the State of Minnesota for initial 
drilling at four targets on the Duluth Complex and has requested 


^A reference that includes a section mark (Š) is found in the Internet 
Reference Cited section. 
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financing for two additional targets. In November 2002, 
Franconia signed an earn-in agreement with the Beaver Bay 
Joint Venture, owners of the Birch Lake property. 

Minnesota also has potential for gold and base metals in 
Archean greenstone environments. There are several known 
prospects for copper, gold, and zinc available for exploration 
through State mineral leases in the Lake Vermillion and Ely 
areas. Most of the northern portion of the State is underlain 
by Archean greenstone terranes, portions of which have been 
explored in the past for metallic minerals. 

The State Department of Natural Resources, Division of 
Lands and Minerals, maintains an archive of drill core and 
related exploration data at its Hibbing office. Scanned copies of 
these archives may be accessed through the DNR’s Web site at 
URL http://minarchive.dnr.state.mn.us. 

On July 16, 2002, Minnesota held its 26th sale of metallic 
mineral leases in St. Paul. A total of 1,360 mining units, 
covering 171,000 ha within Cook, Lake, and St. Louis Counties, 
were offered in the lease sale, with more than half of these 
(91,000 ha) in St. Louis County. About 15, 200 ha had never 
been offered at a lease sale previously, including about 9,430 ha 
in Cook County, 1,340 ha in Lake County, and 4,440 ha in St. 
Louis County. 

Prior to the lease sale, a total of six bids were submitted on six 
mining units, all by Ernest K. Lehmann & Associates, Inc. Four 
of these bids were for Cook County (230 ha), one was for Lake 
County (180 ha), and one was for St. Louis County (65 ha). The 
lease sale resulted in Ernest K. Lehmann & Associates, Inc. 
being issued leases for all six of its bids. 

In addition, eleven negotiated leases were issued in 2002. 

In St. Louis County, five negotiated leases (covering 848 ha) 
were issued to Falconbridge U.S., Inc., and three (covering 677 
ha) were issued to Ernest K. Lehmann & Associates, Inc. In 
Lake County, two (covering 243 ha) were issued to Ernest K. 
Lehmann & Associates, Inc., and one (covering 97 ha) was 
issued to Lehmann Exploration Management, Inc. 

A total of 18 leases were terminated in 2002, including 3 
leases held in Carlton County by Minerals Processing Corp., 13 
in Lake County held by Ernest K. Lehmann & Associates, Inc., 
and 2 in St. Louis County held by American Shield Co. 

The interest in metallic mineral leases for 2002 brought the 
total active State-issued leases of this type to 265, covering 
31,777 ha, as of January 1, 2003. Metallic mineral leases 
brought in a total of $191,985 for calendar year 2002, of which 
$55,592 went to the State's School Trust Fund. 

. Teck Cominco Ltd. leased the Babbitt Deposit and was 
actively developing a new hydrometallurgical flowsheet for this 
copper and nickel ore by applying its patented CESL process. 
Teck Cominco has applied for a permit to take a 45,000-metric- 
ton bulk sample in order to evaluate the metal extraction 
process. This process also neutralizes the sulfide minerals 
in the tailings. More information can be found at URL http: 
//www.teckcominco.com/research/index.htm. 
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Commodity Review 
Industrial Minerals 


Aggregate.—Minnesota's aggregate Industry produces 
three types of materials —sand and gravel mined from glacial 
or alluvial deposits; crushed carbonate from quarries in 
southeastern Minnesota where natural gravel is scarce; and 
high-quality crushed rock from quarries in granite, quartzite, or 
traprock elsewhere in the State. 

Aggregate has been or is currently being mined in all of the 
State's 87 counties. The Minnesota Department of Natural 
Resources program to identify the location of construction 
aggregate resources will have completed 18 counties by the 
end of summer 2003, as shown on the Internet at URL http: 
/www.dnr.state.mn.us/lands minerals/aggregatemaps.html. In 
addition to the production reported by the USGS, some of the 
same quarries that produce crushed carbonate rock also produce 
granular carbonate (limestone or dolomite) rock, which is used 
for soil amendment or for cement. The Minnesota Department 
of Agriculture (MDA) analyzes the granular carbonate soil 
amendment commonly called ag-lime to determine the 
neutralization potential. The MDA compilation lists total sales 
of ag-lime for crop year 2001-2002 as 757,000 metric tons (t) 
and is available on the Internet at URL www.mda.state.mn.us/ 
lime/tonnagestats.pdf. Of that amount, 431,000 t (57%) was 
primary production from Minnesota quarries. 

Minnesota's dimension stone industry has quarry production 
from granite, dolostone, quartzite, and anorthosite. Cold Spring 
Granite Co.'s greenstone (Lake Superior Green) was used in the 
National D-Day Memorial in Bedford, VA, and its black stone 
(Mesabi Black) has significantly increased in popularity. 


Metals 


Iron Ore.—Iron ore production in Minnesota increased 
from 34.2 Mt in 2001 to 39.3 Mt in 2002, an increase of 
15%. Minnesota continued to rank first in the Nation in iron 
ore production, accounting for approximately 70% of 2002 
domestic iron ore shipments to the U.S. steel industry. Although 
the uncertain market and financial situation of the Nation's 
integrated steel mills had a significant effect on Minnesota's 
iron ore production, iron mining continued to rank among the 
State's largest industries, contributing more than $1 billion to 
Minnesota's economy each year. 

The State responded with some initiatives to help offset 
economic losses of Minnesota's taconite companies and 
competition from imported subsidized steel. Royalty rates were 
reduced for those companies mining Minnesota owned ore, and 
the State awarded a grant to USX (Minntac) to encourage capital 
investment and 1mprovement in Minnesota's taconite operations. 

Minnesota's long-term effort to promote value added iron 
production resulted in the construction of a pilot plant in 
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Silver Bay, MN. The pilot plant is a joint venture between 
Cleveland Cliffs Inc., Kobe Steel of Japan, Steel Dynamics 
Inc., and Ferrometrics Inc. The pilot plant will begin operating 
in June 2003 and will produce pig iron nuggets. This project 
has the potential to bring commercial pig iron production to 
northeastern Minnesota. 


Environmental Issues 


The Environmental Cooperative Research Program 
addresses environmental and land use impacts associated 
with mining. Typical research projects are cosponsored by 
industry, Federal Agencies, or other units of government on 
a cost-share or in-kind service basis. Projects undertaken 
in 2002 were continuations of studies initiated In 2001 and 
included characterization and modeling of acid rock drainage, 
dissolution of greenstones, mercury volatization in taconite 
tailings, mercury removal from induration off gas by wet 
scrubbers, dissolution of individual silicate minerals of the 
Duluth Complex, and use of biosolids to reclaim coarse taconite 
tailings. Biennial appropriation (July 2001 to June 2003) for 
minerals cooperative environmental research was $100,000 
in the first fiscal year and Is $101,000 in the second. Only a 
portion ($50,000 and $50,500) is available if matching non-State 
funds are not provided. 

The Iron Ore Cooperative Research Program funds research 
supporting rapid improvements in iron ore/taconite processing. 
The selection process for funding new research projects for the 
next 2 years (July 2003 to June 2005) was in progress. Research 
projects that will be completed by June 30, 2003, include 
borehole geophysical investigations supporting improved 
ore blending; magnetic studies that may lead to reduced need 
for flotation chemicals in final stage processing; and online 
chemical analysis that may lead to increased taconite pellet 
quality and processing efficiency through better information on 
calcium, iron, magnesium, and silica In taconite ore. 

The Minerals Diversification Program funds research 
supporting the long-term health of the State’s mining economy. 
This is achieved through improvements to existing industry 
and by encouraging environmentally sound exploration and 
development of new mineral resources. Research projects 
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undertaken in 2002 were continuations of studies initiated 

in 2001 and include delineation of potential PGM mineral 
resources, mapping of county aggregate resources, mercury 
investigations, and evaluation of known but undeveloped 
resources, such as copper and nickel. Biennial appropriation 
(July 2001 to June 2003) for Minerals Diversification was 
$370,000 in the first fiscal year and 1s $342,000 in the second (a 
reduction of $30,000). The selection process for funding new 
research projects for the next biennium (July 2003 to June 2005) 
will soon be completed. 


Legislation and Government Programs 


In the 2002 session, the Minnesota Legislature amended 
the statute relating to the aggregate material tax by making 
a technical change to the sales tax on delivery charges of 
aggregate materials by a contractor to an end user. In 2002, 
four more counties— Benton, Dodge, Goodhue, and Meeker and 
imposed the aggregate materials tax. A total of 27 counties and 
4 townships in St. Louis County imposed the tax in 2002. 

In addition to the “Public Access to Minerals Information,” as 
shown on the Internet at URL http://minarchive.dnr.state.mn.us, 
the following information is available on the DNR Web site 
at URL http://www.dnr.state.mn.us: monthly data releases, 
information on mineral lease availability, aggregate resource 
maps, seven-county Minneapolis-St. Paul metropolitan area 
aggregate resource map and report on projected availability of 
aggregate resources, and many online documents pertaining to 
mineral and mining research and exploration. 
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TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN MINNESOTA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 14 15 14 15 14 ° 14 ° 
Gemstones NA 6 NA 6 NA 6 
Iron ore, usable 46,700 1,180,000 37,300 856,000 36,800 844,000 
Peat 75 5,100 83 4,430 51 5,130 
Sand and gravel, construction 39,500 158,000 39,800 155,000 42,400 168,000 
Stone: 

Crushed 12,400 68,100 9,730 57,000 9,700 57,900 

Dimension metric tons W W 15,700 11,800 22,900 12,300 
Combined values of lime, sand and gravel 

(industrial), stone [dimension granite and 

limestone (2000)], and values indicated 

by symbol W XX 44,100 XX (3) XX (3) 

Total XX 1,460,000 XX 1,080,000 XX 1,090,000 


“Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 
XX Not applicable. 

‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

?Data are rounded to no more than three significant digits; may not add to totals shown. 

*Value excluded to avoid disclosing company proprietary data. 


TABLE 2 
MINNESOTA: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 49 6,400 $30,300 $4.73 36 3,980 $19,100 $4.79 
Granite 4 W W 6.43 4 W W 6.66 
Dolomite 8 3,370 20,400 6.06 7 3,320 21,000 6.34 
Quartzite | W W 9.60 ] W W 9.70 
Total or average XX 12,400 68,100 5.50 XX 9.730 57,000 5.85 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 3 
MINNESOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W  3$33l 
Riprap and jetty stone 48 $660 13.75 
Filter stone 19 118 6.21 
Other coarse aggregates 38 675 17.76 
Coarse aggregate, graded: 
Concrete aggregate, coarse 52 277 5.33 
Bituminous aggregate, coarse W W 8.17 
Bituminous surface-treatment aggregate 22 201 9.14 
Railroad ballast W W 8.54 
Other graded coarse aggregates 1,020 8,180 8.06 
Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal W W 7.72 
Screening, undesignated W W 3.58 
Other fine aggregates 182 1,120 6.16 
Coarse and fine aggregates: 
Graded road base or subbase 894 4,740 5.30 
Unpaved road surfacing 314 1,130 3.60 
Terrazzo and exposed exposed aggregate w W 13.23 
Crusher run or fill or waste 86 424 4.93 
Roofing granules W W 9.92 
Other coarse and fine aggregates 1,100 5,470 4.97 
Agricultural: 
Limestone 198 902 4.56 
Poultry grit and mineral food W W 30.64 
Special, asphalt fillers or extenders w W 5.73 
Unspecified: 
Reported 3,880 23,000 5.92 
Estimated 1,700 8,500 5.03 
Total or average 9,730 57,000 5.85 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 4 
MINNESOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)" 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch)" 
Coarse and fine aggregates’ 
Agricultural’ 
Special" 


Unspecified:’ 
Reported 


Estimated 
Total 


Construction: 


Coarse aggregate (+1 1/2 inch)? 


Coarse aggregate, graded" 
Fine aggregate (-3/8 inch)” 
Coarse and fine aggregates’ 
Agricultural’ 
Special’ 


Unspecified:" 
Reported 


Estimated 
Total 


District 2 


District 5 
Quantity 


1,590 
40 
4,720 


Value 


Quantity 


Value 


1260 
8,200 
1,120 
9,490 

W 
W 


7,890 
220 
28,200 


District 3 District 4 
Quantity Value Quantity Value 
-- -- W W 
-- -- W w 
-- -- W W 
-- -- W W 
-- -- W W 
-- -- W W 
1,390 9780 907 5340 
260 1,300 640 3,230 
1,650 11,100 1,540 8,570 
District 6 
Quantity Value 
W W 
W w 
w W 
W W 
W W 
750 3700 
750 3,700 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"No production reported in District 1. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregates. 


"Includes screening (undesignated), stone sand bituminous mix or seal, and other fine aggregates. 


“Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed aggregate, 
unpaved road surfacing, and other coarse and fine aggregates. 


"Includes agricultural limestone and poultry grit and mineral food. 


"Includes asphalt fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
MINNESTOA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Use 

Concrete aggregates (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings’ 
Fill 
Snow and Ice control 
Other miscellaneous uses” 
Unspecified:* 

Reported 

Estimated 

Total or average 


Quantity 
(thosuand 


metric tons) 
11,300 

228 

185 

4,450 

8,560 

2,620 

314 

857 


2,980 
8,300 
39,800 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road and other stabilization (cement and lime). 
"Includes filtration, railroad ballast, and roofing granules. 
*Reported and estimated production without a breakdown by end use. 
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Value 

(thousands) 
$59,700 
1,190 
2,140 
17,100 
24,900 
6,000 
1,370 
3,070 


8,560 
31,000 
155,000 


Unit 

value 
$5.28 
5.24 
11.56 
3.84 
2.91 
2.29 
4.36 
3.58 


2.87 
3.68 
3.88 
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TABLE 6 
MINNESOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products? 1,010 5210 571 3280 3,690 15500 
Asphaltic concrete aggregates and other bituminous mixtures 253 574 W W 2,030 7,580 
Road base and coverings” 973 2,490 1,510 4,890 3,370 8,930 
Fill 318 613 205 535 384 833 
Snow and ice control W W 38 95 79 261 
Other miscellaneous uses* 8 52 18 103 233 1,520 
Unspecified:” 
Reported 222 488 1,640 3,700 216 488 
Estimated 1,400 4,300 2,000 6,500 820 3,000 
Total 4,140 13,700 6,040 19,300 10,800 38,000 
District 4 District 5 District 6 
Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 356 1420 w W W W 
Asphaltic concrete aggregates and other bituminous mixtures W W 340 1880 W W 
Road base and coverings” 588 1,650 W w W W 
Fill 138 390 1,440 3,040 126 570 
Snow and ice control 27 9] W W 42 127 
Other miscellaneous uses’ 337 3,630 5.050 — 34,300 1,160 7,030 
Unspecified:" 
Reported 257 1,430 559 2,240 l 8 
Estimated 1,600 7,200 750 2,700 1,700 6,900 
Total 3,290 15,800 8,130 44,100 3,080 14,700 
Unspecified districts 
Quantity Value 
Concrete aggregates and concrete products” 1,510 3370 
Asphaltic concrete aggregates and other bituminous mixtures 1,320 2,920 
Road base and coverings” 1,380 2,450 
Fill 8 17 
Snow and ice control -- -- 
Other miscellaneous uses s = 
Unspecified:" 
Reported 89 211 
Estimated -- -- 
Total 4,310 8,970 


W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes filtration, railroad ballast, and roofing granules. 

"Reported and estimated production without a breakdown by end use. 


25.8 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2002 


Digitized by Google 


SG 
BENTON 
ALCORN 
MARSHALL 
Clay 
Clay 
PRENTISS 
BC SG UNION 
PANOLA LAFAYETTE 
SG SG LEE ITAWAMBA 
COAHOMA PONTOTOC SG SG 
YALOBUSHA 
SG 
SG 
BOLIVAR CALHOUN 
SG SG 1 
GRENADA 
Clay 


» OKTIBBEHA à 
CARROLL 
LOWNDES 
SG 
AgLime 
= Clay 
A 
LEAKE NESHOBA KEMPER — — county boundary 
SG Clay 
* Capital 
LAUDERDALE City 
r 
S 
S S 


TALLAHATCHIE 


SG 


E 


1 — > 


Meridian and gravel districts 


NOXUBEE 
Steel SG 
NEWTON Crushed stone/sand 


c MINERAL SYMBOLS 
Clay SG (Major producing areas) 
SG S-ng 
CLAIBORNE JASPER CLARKE AgLime Agricultural lime 
m Ball clay 
SG 3 Bentonite 
WAYNE 
JONES SG Cement plant 
FRANKLIN 
SG Common clay 
AMITE 


SG 


SG Crushed stone 
SG 
Fuller's earth 
PERRY GREENE 
Sulfur (natural gas) 
Sulfur (oil) 


SG GEORGE Construction sand 
PEARL SG STONE SG and gravel 
RIVER Steel plant 


iPi Titanium dioxide 
HARRISON pigment plant 
iPig : 
0 50 Kilometers 
= š> SS a ° | | 


Source: Mississippi Department of Environmental Quality, Office of Geology/U.S. Geological Survey (2002) 


THE MINERAL INDUSTRY OF MISSISSIPPI 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Mississippi Department of Environmental Quality, Office of Geology, for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Mississippi was $176 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a marginal decrease 
from that of 2001? and followed a 4.7% increase in 2001 from 
that of 2000. 

Construction sand and gravel was Mississippi s leading 
nonfuel mineral, accounting for about 44% of the State’s total 
nonfuel mineral value in 2002. It was followed by fuller’s earth, 
portland cement, crushed stone, and industrial sand and gravel. 
The State’s major construction materials—construction sand and 
gravel, portland cement, and crushed stone (including crushed 
marl) (descending order of change)—accounted for more than 
70% of Mississippi s total value. In 2002, the nonfuel mineral 
with the largest increase was construction sand and gravel, up 
nearly $8 million; bentonite, cement, and common clays also 
had relatively small increases. These increases were diminished 
by decreases in industrial sand and gravel, fuller’s earth, and 
crushed stone, resulting in the slight net decrease for the year. 

In 2001, increases in construction sand and gravel, up more than 
$9 million, fuller’s earth, up $2 million, plus smaller increases in 
portland cement and industrial sand and gravel more than offset 
decreases in crushed stone, bentonite, ball clay, and common 
clays, resulting in an increase in the State’s nonfuel mineral total 
from that of 2000 (table 1). 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States during 2002, Mississippi remained 
third in bentonite and fourth of four ball clay-producing 
States. While the State decreased to fourth from second in 
the production of fuller’s earth, it continued as a significant 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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producer of construction sand and gravel and common clays. 
Metals produced in Mississippi, especially raw steel, were 
processed from materials received from other domestic and 
foreign sources. 

The following narrative information was provided by 
the Mississippi Department of Environmental Quality's 
(DEQ) Office of Geology? (MOG). In 2002, the Mississippi 
Commission on Environmental Quality (CEQ) and its successor 
to the permit granting process, the Mississippi Environmental 
Quality Permit Board (QPB), in total, issued 60 surface mining 
permits covering approximately, 485 hectares (ha) (about 1,200 
acres) and processed 167 Notices of Exempt Operations [1.6 
ha (4 acres) or less] covering approximately 265 ha. Under 
State law, surface mines of 1.6 ha or less were required neither 
to obtain a mining permit nor to perform reclamation of any 
kind. The MOG’s Mining and Reclamation Division (MRD) 
performed 663 annual inspections for all active mining permits 
on file and received applications for bond release on 118 
permits. During the year, 317 ha were reclaimed and released. 


Legislation and Government Activities 


The Mining and Reclamation Law, originally enacted in 1978, 
was amended by the 2002 meeting of the Mississippi State 
Legislature and went into effect July 1, 2002. This amendment 
strengthened the DEQ’s ability to stop illegal mining by 
enacting stiff penalties for mining without a permit. Among 
other changes made, the new law moved permit approval to the 
QPB to make it more consistent with how other agency permits 
were approved. Previously, all mining permits were issued by 
the CEQ. The public notice period was shortened from 30 days 
to 15 days in order to expedite permit approval. 

The U.S. Department of Labor's Mine Safety and Health 
Administration (MSHA) by regulation (Parts 46 and 48) 
required annual miner safety training. [n part, all operations that 
process material in some way, such as mining, rock crushing, or 
washing operations, were required to have detailed safety plans 
in place at mines or mineral-processing sites, and all personnel 
were required to train in the execution of such plans. The MRD 
employed a contractor to perform the training and helped to 
oversee that training throughout the entire State. This trainer 
was paid in part by a grant from MSHA. 


*Kenneth McCarley, Director of the Mining and Reclamation Division of the 
Mississippi Department of Environmental Quality's Office of Geology, authored 
the text of the State mineral industry information provided by that agency. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MISSISSIPPI"? 


(Thousand metric tons and thousand dollars) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Bentonite W W 155 ° 4,900 * W W 

Common 484 2,200 461 2,040 523 2,330 

Fuller's earth 371 30,100 385 32,100 367 31,200 
Gemstones NA l NA l NA l 
Sand and gravel, construction 11,700 60,900 13,700 70,100 14,900 77,900 
Stone, crushed 2,530 ? 23,700 ? 2,140 ? 21,500 ? 2,000 21,000 
Combined values of cement (portland), clays (ball), 

sand and gravel (industrial), stone [crushed marl 

(2000-2001)], and values indicated by symbol W XX 51,700 XX 46,300 XX 44,000 

Total XX 169,000 ' XX 177,000 XX 176,000 


"Estimated. PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
*Excludes certain stones; kind and value included with "Combined values" data. 


TABLE 2 
MISSISSIPPI: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
Kind quarries metric tons) (thousands) ` value quarries metric tons) 
Limestone 4T 2,530 $23,700 $9.37 2 2,140 
Calcareous marl ] W W 7.87 l W 
Total or average XX 2,530 23,700 9.37 XX 2,140 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
MISSISSIPPI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch), other coarse aggregates W W 
Coarse aggregate, graded, other graded coarse aggregates W W 
Fine aggregate (-3/8 inch), other fine aggegates W W 
Coarse and fine aggregate: 
Graded road base or subbase W W 
Other coarse and fine aggregates W W 
Agricultural: 
Limestone W W 
Other coarse and fine aggregates W W 
Chemical and metallurgical, cement manufacture W W 
Unspecified:' 
Reported 630 $5,730 
Estimated 16 150 
Total or average 2,140 21,500 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Reported and estimated production without a breakdown by end use. 
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Value 
(thousands) 
$21,500 
W 
21,500 


Unit 
value 


$18.79 
16.05 
13.37 


7.98 
15.07 


15.33 
7.98 
3.97 


9.10 
9.13 
10.07 


Unit 

value 
$10.07 
7.98 
10.07 
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TABLE 4 
MISSISSIPPI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District ] 
Use Quantity 
Construction: 


Coarse aggregate (+1 1/2 inch)? W 

Coarse aggregate, graded” W 

Fine aggregate (-3/8 inch)‘ W 

Coarse and fine aggregate” W 
Agricultural B 
Chemical and metallurgical' W 
Unspecified:" 

Reported 14 

Estimated 16 


Value 


= = = z 


District 2 District 3 
Quantity Value Quantity 
W W w 
w w W 
W W W 
W W W 
374 3,420 242 
374 3,420 242 


Total 30 


27] 


Unspecified districts 


Quantity 


Construction: 


Coarse aggregate (+1 l/2inchp w 
Coarse aggregate, graded" W 


Fine aggregate (-3/8 inch)" = 
. Coarse and fine aggregate? o Ww 
W 


Agricultural — 4 í 
Reported = 
Total 140 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


Value 


1,970 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes other coarse aggregates. 

*Includes other graded coarse aggregates. 

“Includes other fine aggregates. 

"Includes graded road base or subbase and other coarse and fine aggregates. 
“Includes agricultural limestone and other agricultural uses. 

"Includes cement manufacture. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
MISSISSIPPI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Quantity 

(thousand 
Use metric tons) 
Concrete aggregates (including concrete sand) 3,270 
Concrete products (blocks, bricks, pipe, decorative, etc.) 100 
Asphaltic concrete aggregates and other bituminous mixtures 1,750 
Road base and coverings 2,020 
Fill 283 

Unspecified:" 

Reported 1,570 
Estimated 4,700 
Total or average 13,700 


Value 


(thousands) 


$18,200 
659 
9,460 
8,430 
641 


8,790 
24,000 
70,100 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 


"Reported and estimated production without a breakdown by end use. 
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Unit 

value 
$5.57 
6.59 
5.41 
4.17 
2.27 


5.60 
5.12 
5.13 


Value 
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TABLE 6 


MISSISSIPPI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District | District 2 
Use Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 2,410 12,700 W W 
Asphaltic concrete aggregates and road base materials 2,820 13,300 w w 
Other miscellaneous uses” 225 559 1,590 9,380 
Unspecified:* 
Reported 1,070 4,770 490 4,010 
Estimated 940 4,900 2,000 9,900 
Total 7,460 36,200 4,060 23,300 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three si gnificant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 
“Includes fill. 


*Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 

W w 
w W 
103 310 
9 15 
1,800 9,100 
1,870 9,420 


Unspecified districts 
Quantity Value 
117 700 
143 414 
12 15 
272 1,130 
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THE MINERAL INDUSTRY OF MISSOURI 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Missouri Department of Natural Resources, Division of Geology and Land Survey, for collecting information on all nonfuel 


minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Missouri was $1.29 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 2% decrease 
from that of 2001? and followed a 1.5% increase from 2000 to 
2001. The State rose to eighth from ninth in rank among the 
50 States in total nonfuel mineral production value, of which 
Missouri accounted for nearly 3.5% of the U.S. total. 

Crushed stone, cement (portland and masonry), lead, and 
lime, in descending order of value, accounted for about 90% 
of Missouri s total nonfuel mineral production value in 2002. 
Missouri continued to be the top lead-producing State in the 
Nation, producing significantly more than one-half of the 
Nation’s output. Both crushed stone and portland cement, by 
value, remained the State’s leading nonfuel minerals in 2002, 
having surpassed lead in 1997 and 1999, respectively. Prior to 
this, lead had been Missouri’s leading nonfuel mineral since 
1969, except for several years in the mid-1980s and during 
1993-95 (crushed stone was first). 

In 2001, the State’s increased values of crushed stone (up 
$46 million), silver, construction sand and gravel (up more 
than $4 million), plus smaller increases in fuller’s earth, lead, 
and masonry cement more than offset decreases in portland 
cement (down $26 million), zinc, and fire clay, resulting in a 
$20 million increase overall for the year (table 1). All other 
changes in value in 2000 were small relative to these. Although 
having only a small effect on the State's overall change in value, 
gemstones production and value significantly increased. 

Based upon preliminary USGS production estimates in the 50 
States in 2002, Missouri remained first in lead and lime and first 
of 2 fire-clay-producing States, third in zinc, fourth in crushed 
stone, fifth in portland cement, and ninth in gemstones (in 
descending order of value). While the State was third in fuller's 
earth, it decreased to sixth from fourth in silver and to ninth 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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from seventh in common clays. Additionally, Missouri was a 
significant producer of construction sand and gravel, industrial 
sand and gravel, and masonry cement. 

The Missouri Department of Natural Resources, Geological 
Survey and Resource Assessment Division? (GSRAD), provided 
the following narrative information. Some data or information 
as reported by the GSRAD may differ from USGS preliminary 
estimates and production figures as reported to and estimated by 
the USGS. 


Commodity Review 


Industrial Minerals 


The crushed stone industry experienced a leveling off during 
2002, after nearly a decade of continued growth that was 
sparked in 1993 by the flooding on the Missouri River and 
Mississippi River. The industry anticipated a decline during 
2003 and 2004 because of fewer road and bridge building 
projects planned by the Missouri Department of Transportation. 
The St. Louis market, however, was expected to remain strong 
as work progresses on a major expansion of St. Louis’ Lambert 
Field airport. ISP Minerals Inc. tried to develop a market for the 
waste fines that are generated through the crushing of rhyolite 
at its roofing granule facility in Annapolis. The material was 
predominantly sand-sized with lesser amounts in the silt-sized 
and clay-sized fractions. There were indications that one of 
the producers of crushed rhyolite was attempting to increase its 
reserves by purchasing additional property in either Iron County 
or Wayne County. 

The Cambrian and Ordovician dolomites that crop out in 
the southern one-half of Missouri have traditionally been used 
for high-volume, low-value purposes, mainly construction 
aggregates. Recent investigations suggest that, locally, some 
of the dolomites are low enough in silica and iron oxide to be 
used for low-volume, high-value purposes, such as in the glass, 
refractory, and mineral filler markets. 

During the year, Lafarge North America Inc. dedicated its 
combination underground limestone mine and cement plant at 
Sugar Creek east of Kansas City. The mine is 200 meters deep 
and in the Mississippian St. Louis Limestone. The new facility 
was capable of producing 900,000 metric tons (t) of finished 
cement per year. 


Metals 


The lead mining, milling, and smelting industry in 
southeastern Missouri continued to experience challenging 


?Patrick S. Mulvany, Geologist and Chief, Geologic Data Acquisition and 
Management Section, authored the text of the State mineral industry information 
provided by the Missouri Geological Survey and Resource Assessment Division. 
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times in 2002. Prices for lead and zinc sank to historic lows 
largely because of increased foreign competition and weak 
markets. The Doe Run Co. successfully restructured its existing 
debt and found it necessary to reduce the workforce in its 
SEMO Mining and Milling Division. The safety record at Doe 
Run’s Glover Smelter improved, with that facility celebrating 
its 24th consecutive quarter of compliance with the National 
Ambient Air Quality Standards. Doe Run continued to deal 
with the environmental controversy over lead contamination in 
the vicinity of its smelter at Herculaneum. Early in 2002, Doe 
Run applied for permits to drill 19 exploration holes on national 
forest land in Iron and Reynolds Counties. Exploratory drilling 


done during the year did not result in any significant discoveries. 


Development drilling around existing mines resulted in minor 
additions to reserves. A land swap was finalized with the 

U.S. Forest Service at the Brushy Creek Mine, thus providing 
increased tailings capacity and more space for pollution control 
facilities. An irrigation system was installed at the Viburnum 


tailings facility to suppress dust and promote the growth of 
vegetation. During fiscal year 2002, Doe Run mined about 4.5 


million metric dry tons of ore, from which it produced about 
270,000 t of lead. 


Government Programs 


In late July 2002, the Missouri Minerals Education 
Foundation hosted the third annual “Missouri is a State of 
Mines—Rocks, Minerals and Our Environment” workshop 
in Springfield, MO. The annual workshop, which was free to 
kindergarten through grade eight teachers and administrators 
in Missouri schools, provided information about earth science, 
rock and mineral resources, and the mining industry. Teachers 
could receive college credits for participating in this workshop, 
which was supported by the Mining Industry Council of 
Missouri and the Missouri Limestone Producers Association. 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN MISSOURI" * 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral Quantity 

Cement: 

Masonry W 

Portland 4,880 
Clays: 

Common 1,050 

Fire 351 
Copper” W 
Lead’ metric tons W 
Sand and gravel, construction 10,700 
Silver. metric tons W 
Stone, crushed 75,600 ' 
Zinc metric tons W 
Combined values of clays (fuller's earth), 

gemstones, iron oxide pigments [crude (2000-2001 )], 

lime, sand and gravel (industrial), stone 

(dimension granite), and values indicated by 

symbol W XX 

Total XX 


2001 2002? 
Value Quantity Value Quantity Value 

W 111 9,680 * 90 * 8,000 * 
372,000 * 4,720 346,000 * 4,600 * 337,000 * 

3,240 1,030 3,420 1,020 2,190 

4,630 289 3,610 311 4,390 

W 4 7,490 W W 

W 281,000 270,000 W W 

41,700 10,900 45,800 9,800 42,100 

W 144 20,300 W W 

365,000 ' 82,000 411,000 79,500 406,000 

W 43,600 42,300 W W 

516,000 XX 165,000 XX 489,000 

1,300,000 * XX 1,320,000 XX 1,290,000 


“Estimated. PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 


?Recoverable content of Ores, etc. 
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TABLE 2 
MISSOURI: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 2001 o 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone? 178 ' 70,200 $337,000 $4.79 173 76,500 $380,000 $4.97 
Dolomite 26 ' 4,000 ' 19,100 ' 4.77 ' 23 3,950 19,200 4.87 
Granite 2 W W 6.38 2 w w 7.22 
Traprock 2 w w 8.38 2 W W 8.17 

Total or average XX 75,600 ' 365,000 * 4.83 ' XX 82,000 411,000 5.01 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 
MISSOURI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 287 $1,680 $5.87 
Riprap and jetty stone 2,960 15,200 5.13 
Filter stone 104 537 5.16 
Other coarse aggregates 1,220 7,010 5.74 
Total or average 4,570 24,400 5.34 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,420 7,780 5.47 
Bituminous aggregate, coarse 737 4,300 5.83 
Bituminous surface-treatment aggregate 574 3,380 5.88 
Railroad ballast 964 4,690 4.86 
Other graded coarse aggregates 4,550 29,300 6.44 
Total or average 8,250 49.500 6.00 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 241 1,520 6.3 
Stone sand, bituminous mix or seal 80 619 7.74 
Screening, undesignated 241 1,120 4.65 
Other fine aggregates 1,350 6,220 4.62 
Total or average 1,910 9,480 4.97 
Coarse and fine aggregates: 
Graded road base or subbase 3,810 17,700 4.65 
Unpaved road surfacing 1,150 6,090 5.28 
Terrazzo and exposed aggregate W W 6.43 
Crusher run or fill or waste 187 1,150 6.17 
Roofing granules W W 6.61 
Other coarse and fine aggregates 4,170 22,000 5.27 
Total or average 9,320 47,000 5.04 
Other construction materials 48 430 8.96 
Agricultural, limestone 935 3,980 4.26 
Chemical and metallurgical: 
Cement manufacture 2,960 10,600 3.58 
Lime manufacture Q) Q) 3.76 
Flux stone Q) Q) 5.68 
Sulfur oxide removal (2) (2) 5.13 
Miscellaneous used, refractory stone (including ganister) (2) (2) 5.07 
Unspecified:" 
Reported 24,200 123,000 5.06 
Estimated 28,000 140,000 4.87 
Total or average 52,300 260,000 4.96 
Grand total or average 82,000 411,000 5.01 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

?Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MISSOURI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


District 2 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)” 
Coarse aggregate, graded’ 
Fine aggregate (-3/8 inch)' 
Coarse and fine aggregates" 
Other construction materials 
Agricultural? 
Chemical and metallurgical' 
Special" 


Unspecified:’ 
Reported 


Estimated 
Total 


Construction: 


Coarse aggregate (+1 1/2 inch) 
Coarse aggregate, graded’ 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregates” 
Other construction materials 
Agricultural" 
Chemical and metallurgical’ 
Special" 


Unspecified: 
Reported 


Estimated 
Total 


(Thousand metric tons and thousand dollars) 


District 1 


Quantity 


4.150 
610 
5,630 


District 5 
Quantity 


1,410 
3,080 
1,400 
W 
73 
W 


3.920 
6,600 


21,000 
W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


Value 


20,800 
3,000 
28,700 


Value 


8,050 
20,600 
6,370 


18,900 
32,000 
104,000 


Quantity 


198 
3,000 
4,940 


District 6 
Quantity 


l 


14 


1,250 
298 


4,340 
3,900 
11,200 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


Value 


939 
15,000 
23,300 


Value 


25,000 
18,000 
62,500 


District 3 


Quantity 


8,430 
3,500 
13,600 


District 7 


Quantity 


Value 


117 
3,360 
48 

W 

30 

W 


43,000 
17,000 
67,200 


Value 


District 4 
Quantity 


1,120 
1,600 
4,450 


2,630 
1,580 
155 
3,070 
31 
454 


W 
W 
2,070 


7,900 
19,500 


Value 


1,030 
5,030 


2,630 


5,680 
7,880 


Value 


13,200 
7,900 
739 
16,900 
341 
1,910 
W 

W 


8,400 


"Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other graded coarse 


aggregates. 


“Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 


"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed aggregrate, unpaved road surfacing, and 


other coarse and fine aggregates. 


“Includes agricultural limestone. 


7 š š ç 
Includes cement manufacture, chemical stone for alkali works, flux stone, and lime manufacture. 


*Includes asphalt fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 
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22,600 
District 8 


Quantity 


38,000 
93,800 


TABLE 5 
MISSOURI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 5,740 $24,100 $4.20 
Plaster and gunite sands 152 753 4.95 
Concrete products (blocks, bricks, pipe, decorative, etc.) 519 2,680 5.16 
Asphalt concrete aggregates and other bituminous mixtures 515 1,640 3.19 
Road base and coverings” 329 1,620 4.91 
Road stabilization (cement) 8 33 4.13 
Fill 433 1,170 2.71 
Snow and ice control 87 363 4.17 
Railroad ballast 3 15 5.00 
Other miscellaneous uses? 154 1,400 9.08 
Unspecified:" 
Reported 59 426 7.22 
Estimated 2,900 12,000 4.03 
Total or average 10,900 45,800 4.21 


I Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization. 

"Includes filtration and roofing granules. 

“Reported and estimated production without a breakdown by end use. 


TABLE 6 
MISSOURI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District 1 District 2 and 4 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products” W W W W = -- 
Asphaltic concrete aggregates and road base materials w w 175 700 -- -- 
Fill 14 64 76 299 -- -- 
Other miscellaneous uses” 67 336 1,500 6,540 -- -- 
Unspecified: 

Reported -- -- 55 410 -- -- 

Estimated 500 1,900 200 870 400 1,600 

Total 578 2,310 2,010 8,820 400 1,600 
District 5 and 8 District 6 and 7 
Quantity Value Quantity Value 

Concrete aggregates and concrete products” 4,810 20,600 173 923 
Asphaltic concrete aggregates and road base materials W W 112 520 
Fill 319 684 25 127 
Other miscellaneous uses” 649 2,750 29 237 
Unspecified:* 

Reported -- -- 4 16 

Estimated 1,300 5,300 460 1,900 

Total 7,080 29,400 803 3,670 

W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

“Includes filtration, roofing granules, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MONTANA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Montana Bureau of Mines and Geology for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Montana was $442 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a 23% decrease from 
that of 2001? and followed a marginal decrease from 2000 to 
2001. The State was 31st in rank (25th in 2001) among the 50 
States in nonfuel raw mineral production value and accounted 
for more than 1% of the U.S. total. 

Overall, metallic minerals accounted for nearly 60% of the 
State’s total nonfuel mineral production value in 2002. By 
value, palladium remained Montana’s leading nonfuel mineral, 
followed by construction sand and gravel, platinum, cement 
(portland and masonry), and gold. In 2002, the largest portion 
of the State’s decrease in value resulted from a substantial drop 
in the average price and resulting value of palladium (although 
production actually increased by about 7%) and decreases in the 
production and values for gold and zinc. Smaller yet significant 
decreases also occurred in the production and values of lead and 
silver and less so for portland cement. 

In 2001, increases occurred in the production and values of 
construction sand and gravel, up nearly $27 million; palladium, 
up $9 million; platinum, up $7million; bentonite; and lead. 
These increases were not enough to offset decreases in copper, 
gold, and silver production and value, resulting in the net 
decrease for the year. No copper was produced in Montana in 
2001 because of the August 2000 closing of Montana Resources 
Inc.’s copper-molybdenum Continental Pit near Butte, MT. 
Although its operation had been profitable at lower copper 
prices, the loss of its power contract and the resulting high 
prices for power made operations unprofitable. In anticipation 
of securing a power contract and reopening, the company raised 
capital and stripped waste during the fall of 2000. However, an 
affordable contract for a reasonable timeframe was not secured, 
and the mine remained closed (U.S. Geological Survey, 2002). 


'The terms “nofuel mineral production” and related “values” encompass 
variations In meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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Montana continued as the only State to have mine production 
of primary palladium and platinum. The State remained first in 
the production of talc, second in bentonite, third of three States 
that produce industrial garnet, fourth in lead, sixth in gold, and 
seventh in silver. Montana increased in rank to 4th from 5th 
in zinc, to 7th from 10th in gemstones, and was a significant 
producer of construction sand and gravel. 

The Montana Bureau of Mines and Geology? provided the 
narrative information that follows. Mineral activity was brisk in 
the early part of 2002 because of increasing gold prices, but by 
July, the rush was over. Gold prices stagnated just short of the 
threshold levels needed to sustain interest and investment dollars 
for exploration or development in Montana. 


Exploration 


Minerals exploration has been limited for many years in the 
United States and markedly so in Montana. The 2002 field 
season was one of the least active on record for Montana. 

East of Boulder, Elkhorn Goldfields drilled a few holes on the 
north end of its property. O.T. Mining Corp. continued a soils 
program near its Ruby-Kit Carson property north of Butte. The 
results were positive, but permitting problems delayed drilling 
until the upcoming field season. Near Nye, Idaho Consolidated 
Metals Corp. changed its name to Beartooth Platinum Corp., 
following a funding shortfall. Drilling on the Stillwater 
chromite zone continued but was started too late in the season 
to make any significant footage advances before bad weather 
stopped operations. 

West of White Sulphur Springs, placer gravels were tested 
along Elk Creek. Gold grades were lower than expected but 
were significant enough to justify more testing during the 
upcoming field season. 

In the northwest corner of the State near Noxon and 
Libby, Noranda Minerals Corp. abandoned its permitted 
Montanore copper-silver project. The land was returned to 
Mines Management Co. of Spokane, and the permits returned 
to the appropriate State and Federal agencies. Adjacent to 
the Montanore property, the Sterling Mining Co. continued 
endeavors to permit its Rock Creek copper-silver property. The 
permits were granted but then withdrawn by the agencies in 
anticipation of a lawsuit by environmental groups. The “No 
impact" opinion of the U.S. Fish and Wildlife Service on grizzly 
bears on this project has not been reissued. 

A new company received permission from the U.S. Forest 
Service to begin development of a gold mine 24 kilometers 
southeast of Big Timber along Deer Creek. The property 
comprised free-milling gold and auriferous pyrite contained in 


Robin B. McCulloch, Associate Research Mining Engineer, authored the text 
of the State mineral industry information provided by the Montana Bureau of 
Mines and Geology. 


28.1 


quartz veins in a granitic intrusive. Initial test results reported 
multiounce grades at many of the test sites. Declines extended 
150 meters (m), but production was not anticipated before 
spring 2003. 


Commodity Review 


Industrial Minerals 


Cement.—Near Three Forks, Holcim (US) Inc. continued 
producing cement. The company had applied for a permit to 
burn used tires as a partial fuel substitute for coal. In other 
states where the burning of tires is allowed, studies have shown 
no adverse environmental effects. The tires provide heat and 
iron for the cement processing while eliminating the tires from 
landfills. The company indicated that the demand and markets 
for cement have been steady to strong. 

Garnet.—The Ruby Garnet Mine, owned by the Montana 
Oregon Investment Group, was offered for sale at $1.7 million 
in 2002. However, the company decided to reclaim the mine 
and sell the equipment if the property was not sold by spring 
2003. 

Gemstones.— West of Lewistown, Belt Creek Mining Co. 
was formed into a new company called Yogo Creek Mining Co. 
Yogo Creek continued a steady production of Yogo sapphires. 
The company not only mined and processed the ore but cut the 
sapphires and mounted them in jewelry that was sold throughout 
the State. Current operations have mined sapphires from lower 
grade zones at higher production rates. It has successfully 
used high-pressure water jets to remove ore, thereby avoiding 
blasting. The process is expected to result in the fracturing of 
fewer stones. 

Stone, Crushed.—East of the Diamond Hill Mine, Graymont 
Western U.S., Inc. quarried limestone for lime production at 
its plant and produced burnt and hydrated lime. Because of 
numerous repaving projects, hydrated lime production was up 
15% from last year. The company upgraded an accidental-fall 
protection system for its bulk trucks and put in a new car puller 
at its railroad load-out facility. 

Tale.—South of Ennis, Luzenac America Inc. continued 
production at its Yellowstone talc mine. It implemented a cost- 
savings plan expected to reduce expenses by 30%. Recovery 
was up 10%; 36,000 metric tons (t) of stockpiled material has 
been reprocessed. The company installed two bag houses at the 
mine for dust control and worked on a life-of-mine permit (50 
years). 

Near Dillon, Barretts Minerals Inc. improved the Stone Creek 
road and stream reclamation near its Treasure Mine and tested 
a long-term dewatering plan for its Regal Mine. The company 
increased packaging capacity at its plant south of Dillon. 
Company personnel indicated the demand for its talc was up 
slightly, but in general, the market and prices were flat. 


Metals 


Copper.—The Montana Resources Inc. Continental Mine 
(copper-molybdenum) in Butte remained on standby. Extensive 
reclamation was completed on many of the dumps. Conda 
Mining (a subsidiary of Washington Group International Inc.) 
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continued production of railroad ballast at its diorite quarry east 
of Butte near Pipestone. The rock is being used on many of the 
railroad beds in the Pacific Northwest region. 

Gold.—North of Avon, an individual mined his patented gold 
placer deposit in Ophir Creek. He recovered a number of gold 
nuggets using a 1938 Austin Western Badger (cable backhoe) 
and a wooden long tom. 

Near Whitehall, the Golden Sunlight Mine (gold-silver) (a 
subsidiary of Placer Dome U.S. Inc.) started development of 
underground reserves. The Small Mines Development Co. was 
contracted to drive the decline and to mine the gold-bearing 
pyritic ore pods below the existing pit. Surface reserves were 
also developed and mined on the northwest side of the pit. For 
a while, the increase in the price of gold has made the permitted 
pit expansion economic, but a court ruling requiring pit backfill 
made it uneconomic. The State Department of Environmental 
Quality and the U.S. Bureau of Land Management were 
preparing a supplemental Environmental Impact Statement to 
address the pit-backfill issue. If the pit-backfill issue is nullified, 
the mine is projected to have 5 years of life remaining. If not, it 
is scheduled to close in September 2003. 

International Pursuit Corp. and Nevoro Gold Corp. merged 
and became Apollo Gold Corp. Apollo injected critical capital 
into the Montana Tunnels Mine (lead-zinc-gold) just months 
prior to exhaustion of developed reserves. Apollo planned 
to expand the existing pit to develop an additional 18 million 
metric tons of reserves through a three-phase program. Most 
of the year was spent on development, with full production 
expected to resume in April 2003. The company has increased 
mill capacity to 16,000 metric tons per day (t/d), put a lift on the 
tailings dam, constructed a buttress on the dam to strengthen it 
for the extended mine life, and plans to increase recovery in the 
mill. The mill has been processing low-grade ore to offset costs 
during the development stage. The development is anticipated 
to extend the mine's life at least 8 years. 

At nearly the same time, Apollo Gold initiated gold reserve 
identification at the Diamond Hill Mine (gold), near Townsend. 
The property is well developed, but lacks sufficient reserves to 
Justify production. Drilling was suspended during mid-summer; 
initial results looked promising. 

Platinum-Group Metals.—At the Stillwater Mine Co., near 
Nye, Johns-Manville Corp. sold its remaining 5% net smelter 
return on the J-M Reef to Franco-Nevada Mining Corp. Norilsk 
Nickel Mining and Metallurgical Co. (Russia) made an offer 
to purchase 51% to 56% of the Stillwater Mining Co. for $341 
million. Much of the payment would be in palladium that is 
produced as a byproduct from the Russian nickel operation. 

The agreement also stipulates that the Stillwater Mining Co. 
must purchase 31 t of palladium annually from Norilsk. Norilsk 
would like to acquire American markets and obtain a position 
on the New York Stock Exchange. Although approval has been 
reached within the companies, the Stillwater stockholders and 
employees have voiced considerable resistance. 

The Stillwater Mine has intercepted a high-grade deposit 
that will increase production and lower the cost of producing 
palladium and platinum. Despite their financial troubles, 
Stillwater has a low rate of employee turnover. The mine's 
ventilation system has been upgraded, development has started 
below the 980-m level, and drifting 1s continuing westward 
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toward the West Fork of the Stillwater River drainage. The 
company has completed its crushing facilities for the mine 
levels above the shaft collar. 
South of Big Timber at Stillwater Mining’s East Boulder 
mine, production of palladium ore has increased to 900 t/d. 
The company has completed laying rail in the access crosscut, 
finished the backfill plant, and completed six ramp systems. 
A new power cable and a fiber-optic cable were brought 
underground. It also put a compressor underground and is 
readying facilities to move all of the offices underground. 


Clays: 
Bentonite 
Common 

Gemstones 

Gold’ 

Lead’ 

Palladium" 

Platinum” 


NONFUEL RAW MINERAL PRODUCTION IN MONTANA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 


kilograms 
metric tons 
kilograms 
do. 


Sand and gravel, construction 


Stone: 
Crushed 
Dimension 


pd 
Zinc 


metric tons 
do. 


Combined values of cement’, copper (2000), 
garnet (industrial), lime, molybdenum 


concentrates (2000), peat, silver, talc (crude), 


and values indicated by symbol W 


Total 


The operation has 320 employees, and it 1s self-funding with 


production grades steady at 14 grams of platinum-group metals 
per metric ton. The company expects to bring ore production to 
1,130 t/d in 2003. 


Reference Cited 


U.S. Geological Survey, 2002, The mineral industry of Montana, in Area 
reports—Domestic: U.S. Geological Survey Minerals Yearbook 2000, v. II, 
p. 28.1-28.6. 


TABLE 1 


2000 


Quantity 
W 
W 
NA 
9,310 
W 
10,300 


3,110 
9,950 


3,070 
W 
16,400 


XX 
XX 


Value 


W 

W 

267 

83,800 

w 

228,000 
54,900 ' 

40,600 


12,600 
w 
20,200 


140,000 ' 
580,000 ' 


2001 


Quantity 


7,290 
12,100 
3,610 
14,600 


3,070 
8,990 
22,600 


XX 
XX 


Value 


16,200 
W 

320 

W 
7,020 
237,000 
61,900 
67,200 


12,400 
2,400 
21,900 


149,000 
575,000 


2002" 
Quantity 


XX 
XX 


Value 


15,800 
37 

400 
41,600 
W 
138,000 
70,100 
75,300 


13,300 


2,570 
W 


85,100 


442,000 


"Estimated. "Preliminary. 'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 
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TABLE 2 


MONTANA: CRUSHED STONE SOLD OR USED, BY KIND’ 


TABLE 3 


2000 
Number of ^ Quantity 

of (thousand Value Unit 

Kind quarries metric tons) (thousands) value 
Limestone 8 2,300 $9,650 $4.20 
Granite 3 161 620 3.85 
Sandstone and quartzite 4 W W 3.49 
Traprock 2 W W 4.33 
Volcanic cinder and scoria -- -- -- -- 
Miscellaneous stone 1] 59 229 3.88 
Total or average XX 3,070 12,600 4.12 


2001 
Number of Quantity 
of (thousand Value Unit 
quarries metric tons) (thousands) value 
6 1,760 $7,500 $4.27 
3 w w 3.65 
3 584 2,120 3.64 
2 w w 4.14 
3 W W 3.58 
8 9] 352 3.87 
XX 3,070 12,400 4.06 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. -- Zero. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


MONTANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch), riprap and jetty stone 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Railroad ballast 
Fine aggregate (-3/8 inch), stone sand, bituminous mix or seal 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Other construction materials 
Agricultural: 
Limestone 
Poultry grit and mineral food 
Chemical and metallurgical: 
Cement manufacture 
Lime manufacture 
Sulfur oxide removal 
Special, mine dusting or acid water treatment 
Other miscellaneous uses and specified uses not listed 


Quantity 
(thousand Value Unit 


metric tons) (thousands) value 


Unspecified: 


Reported 
Estimated 
Total or average 


W W $635 
W W 4.08 

W W 4.13 

W W 3.58 
77 $276 3.58 
W W 3.70 
190 679 3.57 
W W 3.35 
W W 1326 

W W 3.53 

W W 5.25 

W W 3.64 

W W 4.44 
W W 4.63 
43 172 4.00 
1,100 3,800 3.64 


3,070 12,400 4.06 


W Withheld to avoid disclosing company proprietary data; included in "Grand total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MONTANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | 

Use Quantity Value 

Construction: 
Coarse aggregate (+1 1/2 inch)’ W W 
Coarse aggregate, graded” W W 
Fine aggregate (-3/8 inch)’ W W 
Coarse and fine aggregates“ W W 
Other construction materials 18 65 
Agricultural® W W 
Chemical and metallurgical’ W W 
Special" W W 
Other miscellaneous uses and specified uses not listed W W 

Unspecified:’ 
Reported 43 171 
Estimated 960 3,500 
Total 2,180 8,720 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes riprap and jetty stone. 

"Includes concrete aggregate (coarse) and railroad ballast. 

^Includes stone sand (bituminous mix or seal). 

"Includes graded road base or subbase and unpaved road surfacing. 

“Includes agricultural limestone and poultry grit and mineral food. 

"Includes cement manufacture, lime manufacture, and sulfur oxide removal. 

"Includes mine dusting or acid water treatment. 

"Reported and estimated production without a breakdown by end use. 

Less than 1/2 unit. 


TABLE 5 


District 2 


Quantity 
W 
W 
W 

171 
W 
W 


(10) 
90 
88 | 


Value _ 


= = 


MONTANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Use 

Concrete aggregates (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphalt concrete aggregates and other bituminous mixtures 
Road base and coverings’ 
Fill 
Snow and ice control 
Filtration 
Other miscellaneous uses 
Unspecified:" 

Reported 

Estimated 

Total or average 


Quantity 
(thousand 


metric tons) 


1,100 


2l 
26 
1,440 


1,830 
5,400 
14,600 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes road and other stabilization (cement). 
"Reported and estimated production without a breakdown by end use. 
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Value 

(thousands) 
$5,980 
49 

78 
5,300 
12,600 
2,070 
73 

201 
7,810 


10,700 
22,000 
67,200 


TABLE 6 
MONTANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT. 


(Thousand metric tons and thousand dollars) 


District 1 District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 677 3,020 437 3,090 -- -- 
Asphaltic concrete aggregates and road base materials” 2,820 12,700 1,280 4,890 65 308 
Fill 463 1,400 138 607 12 57 
Other miscellaneous uses 143 791 1,350 7,290 (5) 2 
Unspecified:° 
Reported 1,690 10,200 136 515 l 2 
Estimated 4,300 18,000 1,200 4,700 -- -- 
Total 10,100 45,800 4,500 21,100 78 368 
-- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 


*Includes road and other stabilization (cement). 
“Includes filtration and snow and ice control. 
Less than 1/2 unit. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEBRASKA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
University of Nebraska-Lincoln, Nebraska Geological Survey, for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Nebraska was $88.6 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 2% decrease 
from that of 2001? and followed a 8% increase from 2000 to 
2001. Because specific production data for industrial sand 
and gravel and masonry and portland cements were withheld 
to protect company proprietary data, the actual total values for 
2000-2002 are substantially higher than those reported 1n table 
B 

In 2002, Nebraska's leading nonfuel minerals, in descending 
order of value, were cement (portland and masonry), crushed 
stone, and construction sand and gravel, as has been true for the 
past several years. All three had small decreases in production 
and value. Conversely, in 2001, the values of all three 
increased, leading to the State's rise in value. Portland cement 
was up about $15 million, crushed stone, up more than $3 
million, and construction sand and gravel, up almost $4 million. 
Only lime had a small decrease for the year (table 1). 

Compared with USGS estimates of the quantities of minerals 
produced in the 50 States during 2002, Nebraska was a 
significant producer of construction sand and gravel. Metals 
produced in the State, mostly that of raw steel, were processed 
from materials acquired from other domestic and foreign 
sources. 

The following narrative information was provided by the 
Nebraska Geological Survey’ (NGS). A few developments 
affected the nonfuel minerals industry in Nebraska in 2002. 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as 1s applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

Matthew Joeckel, Research Geologist with the University of Nebraska- 
Lincoln and the Nebraska Geological Survey (NGS), authored the text of the 
State mineral industry information provided by the NGS. 
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Commodity Review 


Industrial Minerals 


Aggregates.—Kiewit Materials, Inc., formerly a division of 
Peter Kiewit Sons Inc. headquartered in Omaha, was sold for an 
estimated $540 million to Rinker Materials Corp (subsidiary of 
CSR, Ltd., an Australian company). At the time of the purchase, 
Rinker Materials Corp. (West Palm Beach, FL) owned Kiewit 
Materials and the recently absorbed Ft. Calhoun (Nebraska) 
Stone Co., a crushed-limestone producer located north of 
Omaha. 

In Sarpy County, residents in the southern suburban fringe 
of the Omaha metropolitan area sought to block a proposed 
expansion of the operations of the former City Wide Quarry, 
now owned by Martin Marietta Materials Inc. Blasting and 
equipment noise were given as complaints. Nonetheless, 
in July 2002, the Sarpy County Board of Commissioners 
approved Martin Marietta's permit for expansion. However, 
the Commission required that the buffer setback around 
neighboring residences be increased, that a program of blast 
monitoring by seismic equipment be carried out for ] year, and 
that the hours of quarry operation be limited. This decision may 
set a precedent for the near future, when the Lincoln-Omaha 
population continues to expand rapidly, but aggregate sources 
are not available. 

Brick and Tile.— The brick and tile industry in Nebraska 
had continued success in widespread markets, including recent 
customers as distant as New York City. In addition to the two 
major brick and tile plants now operating in the State (Endicott 
Clay Products at Endicott and Yankee Hill Brick and Tile at 
Lincoln), smaller craft industries in Nebraska also used local 
clays as raw materials. Wilson Custom Design (Omaha) used 
Cretaceous Dakota Group clays from the Lincoln area to 
produce a variety of decorative tiles, statues, fireplaces, and 
large public structures. In 2002 alone, Wilson sold finished 
ceramic products made from local clays valued at about 
$60,000. Omaha Clay Works (Omaha) also used Dakota Group 
clays in the production of ceramic art, and, with the assistance of 
the Conservation and Survey Division, began investigating other 
local sources of raw materials, particularly Pennsylvanian shales 
and underclays formerly used for brick and tile production. 

Late in 2002, the potential abandonment of a Burlington 
Northern Santa Fe rail line between Endicott and Reynolds, 
Nebraska, was announced. This rail line currently (2002) 
transports about 25% of the bricks produced by Endicott Clay 
Products, the remaining 75% is transported by truck. State 
legislators had expressed concern about the issue and requested 
a 6-month moratorium on the abandonment proposal, extending 
a decision well into 2003. 
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Fly Ash.—Two companies in Nebraska sold fly ash produced 
by local coal-fired powerplants. Nebraska Ash Co. (Lincoln) 
received ash from plants at Nebraska City and Sutherland and 
sold material for concrete manufacturing and soil stabilization. 
Flatland Fly Ash (Grand Island) sold fly ash from plants in 
Grand Island and Hastings. The University of Nebraska 
Center for Infrastructure Research investigated the potential 
high-volume use of locally produced fly ash in controlled 
low-strength materials, structural fills, subgrade and base 
stabilization/construction, flowable mortar, and lightweight 
aggregates. 


TABLE | 


Government Programs 


In 2002, the directory of pits, quarries, and mines in Nebraska 
was updated and it is now available online at URL http: 
//csd.unl.edu/ csd/specials/gisdata.html as a downloadable file 
(POM Directory xls). With the assistance of Conservation and 
Survey Division staff members and the State's Natural Resource 
Districts, over 3,900 pits, quarries, and mines, active, inactive, 
and abandoned, were cataloged and mapped. 


NONFUEL RAW MINERAL PRODUCTION IN NEBRASKA! ? 


(Thousand metric tons and thousand dollars) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry W (3) W (3) W (3) 

Portland W (3) W (3) w (3) 
Clays, common 133 338 133 338 133 338 
Gemstones NA 3 NA 3 NA 4 
Lime 20 1,690 15 1,330 15 960 
Sand and gravel: 

Construction 11,700 39,200 13,000 43,000 12,600 42,600 

Industrial W (3) w (3) w (3) 
Stone, crushed 6,590 42,400 6,360 45,800 6,100 44,700 

Total XX 83,700 XX 90,400 XX 88,600 
Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
?Value excluded to avoid disclosing company proprietary data. 

TABLE 2 
NEBRASKA: CRUSHED STONE SOLD OR USED, BY KIND! 
2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone ll 6,590 $42,400 $6.43 1] 6,360 $45,800 $7.19 
Total XX 6,590 42,400 6.43 XX 6,360 45,800 7.19 


XX Not applicable. 


‘Data are rounded to no more than three significant digits, except unit value. 
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TABLE 3 
NEBRASKA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE' 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 97 $1,000 
Other coarse aggregates 21 193 
Total or average 118 1,200 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Fine aggregate (-3/8 inch), screening, undesignated W W 
Coarse and fine aggregates: 
Graded road base or subbase w w 
Unpaved road surfacing 596 5,000 
Crusher run or fill or waste 461 3,690 
Other construction materials” W W 
Agricultural: 
Limestone 126 966 
Poultry grit and mineral food (3) (3) 
Other agricultrual uses 470 4,690 
Total or average 596 5,650 
Chemical and metallurgical, cement manufacture W W 
Other miscellaneous uses and specified uses not listed W W 
Unspecified:* 
Reported 2,360 14,700 
Estimated 150 770 
Total or average 2,510 15,400 
Grand total or average 6,360 45,800 


W Withheld to avoid disclosing company proprietary data; included in "Grand total." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes waste material. 

Withheld to avoid disclosing company proprietary data, included with "Other." 

Reported and estimated production without a breakdown by end use. 


Unit 


value 


$10.35 
9.19 
10.14 


9.08 
9.13 
4.20 


7.55 
8.38 
8.00 
3.31 


7.67 
16.11 
9.97 
9.48 
4.86 
7.25 


6.21 
3.29 
6.15 
7.19 


29.3 


TABLE 4 
NEBRASKA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


District 3 
Use Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)’ 118 1,200 
Coarse aggregate, graded" W W 
Fine aggregate (-3/8 inch)” W W 
Coarse and fine aggregate” w W 
Other construction materials W W 
Agricultural' 596 5.650 
Chemical and metallurgical” w w 
Other miscellaneous uses’ w W 
Unspecified: 2 
Reported 2,360 14,700 
Estimated 150 770 
Total 6,360 45,800 
W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, may not add to totals shown. 
^No production reported in Districts 1 and 2. 
*Includes riprap and jetty stone and other coarse aggregates. 
“Includes bituminous aggregate (coarse) and concrete aggregate (coarse). 
“Includes screening (undesignated). 
“Includes crusher run (select material or fill), graded road base or subbase, and unpaved road surfacing. 
"Includes waste material. 
“Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 
"Includes cement manufacture. 
Reported and estimated production without a breakdown by end use. 
TABLE 5 
NEBRASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products 1,550 $5,560 $3.59 
Plaster and gunite sands 68 192 2.82 
Concrete products (blocks, bricks, pipe, decorative, etc.) 100 494 4.94 
Asphalt concrete aggregates and other bituminous mixtures 788 2,610 3.31 
Road base and coverings’ 2,170 7,220 3.32 
Fill 914 1,560 1.71 
Snow and ice control 115 337 2.93 
Roofing granules 15 64 4.27 
Other miscellaneous uses 25 270 10.80 
Unspecified:" 
Reported 932 3,350 3.59 
Estimated 6,300 21,000 3.39 
Total or average 13,000 43,000 3.31 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes road and other stabilization (lime). 
Reported and estimated production without a breakdown by end use. 
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TABLE 6 


NEBRASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT’ 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 
Concrete aggregates and concrete products? 355 1,150 
Asphaltic concrete aggregates and road base materials’ 1,190 3,440 
Fill 80 174 
Snow and ice control 46 146 
Other miscellaneous uses' 35 272 
Unspecified:” 
Reported ds = 
Estimated 790 2,500 
Total 2,500 7,720 
District 3 
Quantity Value 
Concrete aggregates and concrete products” W W 
Asphaltic concrete aggregates and road base materials” W w 
Fill 406 673 
Snow and ice control 10 43 
Other miscellaneous uses' 94] 3,630 
Unspecified: 
Reported 925 3,300 
Estimated 2,500 8,700 
Total 4,750 16,300 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


!' Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

‘Includes road and other stabilization (lime). 

4 

Includes roofing granules. 

"Reported and estimated production without a breakdown by end use. 
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District 2 
Quantity Value - 
W w 
w w 
427 714 
60 147 
2,200 7.910 
6 53 
3,000 10,000 
5,710 18,900 
Unspecified districts — 
Quantity Value — 
7 26 
7 26 
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THE VINERAL INDUSTRY OF NEVADA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Nevada Bureau of Mines and Geology for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel raw mineral 
production for Nevada was $2.9 billion, based upon preliminary 
U.S. Geological Survey (USGS) data. This was a 5% increase 
from that of 2001? and followed a 7.6% decrease in 2001 from 
2000. The State continued to be second in the Nation in nonfuel 
mineral production value, of which Nevada accounted for more 
than 7.5% of the U.S. total. 

Nevada, which has led the Nation in gold production since 
1981, provided nearly 81% of the Nation’s gold in 2002. After 
being first in silver production from 1987-2001, the “Silver 
State” was second in 2002 and provided nearly 31% of the silver 
produced from U.S. mines. In 2002, gold accounted for 82% 
of Nevada’s nonfuel raw mineral production value, followed 
by construction sand and gravel with about 6% and silver with 
about 2% of the State’s total value. The increase in gold value 
(production down slightly) accounted for most of the State’s 
increase in value in 2002; crushed stone and bentonite had 
smaller yet significant increases (table 1). 

In 2001, decreases in the values of gold, down $190 million, 
and silver, down about $41 million, accounted for most of 
the State’s decrease in nonfuel mineral value. There were 
significantly smaller decreases in copper and lithium carbonate 
of $4 million and about $2 million, respectively. The largest 
increases in value were those of lead, up more than $4 million, 
crushed stone, up about $3 million, and lime, up about $2 
million. Nevada’s other nonfuel minerals showed changes in 
value of $1 million or less (table 1). 

Based upon USGS estimates of the quantities produced in the 
50 States during 2002, Nevada continued to be the only State 
to produce magnesite and lithium minerals (descending order 
of value). The State remained first in gold, first of two barite- 
producing States and first of two States that produce brucite, 
second of four diatomite-producing States, third in gypsum, fifth 
in perlite, and seventh in lime. While Nevada rose in rank to 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

“Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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10th from 11th in construction sand and gravel, it dropped to 2d 
from Ist in silver. 

The following narrative information was provided by the 
Nevada Bureau of Mines and Geology (NBMG).^ Production 
data in the following text are those reported by the NBMG, 
based upon its own surveys, estimates, and information gathered 
from company annual reports. The NBMG data are reported by 
that agency to be nonproprietary data and may differ from some 
USGS preliminary estimates and production figures as reported 
to and estimated by the USGS. 


Exploration and Development Activities 


Metallic mineral exploration in Nevada in 2002 was marked 
by more property acquisition news, more claim staking, more 
talk of increased exploration budgets, and even more drilling. 
With the exception of some work on a gallium property in 
northern Humboldt County, continued study of a potential zinc- 
silver deposit in White Pine County, and some claims possibly 
staked for platinum around the old Boss Mine in Clark County, 
metallic exploration activity in Nevada in 2002 was devoted 
entirely to gold and silver. Newmont Mining Corp. and Barrick 
Gold Corp. continued to pursue their interests within the major 
districts along the Carlin trend, while Newmont, Glamis Gold 
Ltd., Cordex Exploration Co., USA, and others were busy in 
the Battle Mountain and Iron Point districts of Lander and 
Humboldt Counties. Placer Dome Inc. was involved with its 
Pediment and Crossroads projects as well as a new prospect near 
Horse Canyon, all in the Cortez district along the Lander-Eureka 
County line. 

A lot of excitement was generated in 2002 by Midway 
Gold Corp.'s high-grade gold vein discovery in the Rye Patch 
district of Nye County. This property, now being explored by 
Newmont, created a ripple of exploration activity and brought 
new life into several long-abandoned mining districts in adjacent 
parts of Nye and Esmeralda Counties. 

More than 13,500 mining claims were staked in Nevada in 
2002, three times the number recorded in 2001. Claim staking 
activity was scattered across the State, but two districts, Rye 
Patch (with 1,605 claims) and South Buckhorn (with 1,498 
claims), ranked far ahead of all others in total claims staked. 
Newmont staked more than 1,800 claims in the State, with more 
than 1,100 of these in the vicinity of its Midway property in 
the Rye Patch district, Nye County. Pacific Intermountain Gold 
Co. staked more than 1,200 claims, mostly in the Rye Patch and 
surrounding districts in Nye and Esmeralda Counties. Anglo 
Gold and Cordex staked claim blocks in the Iron Point district, 
Humboldt County, and Idaho Resources Corp., Nevada North 
Resources (USA) Inc., and Placer Dome each staked claims 


Joseph V. Tingley and Stephen B. Castor, Research Geologists, coauthored 
the text of the State mineral industry information provided by the Nevada 
Bureau of Mines and Geology. 
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in the South Buckhorn area of Eureka County. Barrick Gold 
staked ground in the Divide district of Elko County and in 

the Goldbanks and Kennedy districts of Pershing County. An 
independent prospector vied with the large gold companies and 
picked up more than 700 new claims in several districts in Elko 
and Eureka Counties. 

Potential new dimension stone operations were being 
evaluated by Slateco International Group in variously colored 
marble deposits at the old Carrara marble quarries near Beatty 
in Nye County and by Natural Stone Supply Inc. in mottled pink 
to purple or blue dumortierite-andalusite-quartz rock at Lincoln 
Hill in Pershing County. 

Dolomite and high-calcium limestone resources in the Sloan 
area south of Las Vegas were staked by Rinker Materials West 
and Frehner Construction Co. Inc. These could become sources 
of high-purity carbonate and construction aggregate. 

Vermiculite deposits occur in the Gold Butte area in Clark 
County about 80 kilometers (km) east of Las Vegas. The 
deposits were of interest because they contain high-quality 
vermiculite and are near potential markets in southern 
California. In recent years, Stansbury Holdings Corp., which 
mines vermiculite in Montana and exfoliates it in California, 
explored for vermiculite in the Gold Butte area. However, the 
company was concentrating on deposits in Montana. 

Wollastonite deposits in the Gilbert District in Esmeralda 
County were considered for development in the mid-1990s by 
the American Wollastonite Mining Corp. of Vancouver, Canada. 
Previa Resources Ltd. is the current owner of American 
Wollastonite Mining. Development of the Gilbert wollastonite 
in the near future was considered unlikely in a market 
dominated by long-term production from deposits in New York 
and foreign competitors. 


Commodity Review 
Industrial Minerals 


The total value of industrial minerals produced in Nevada in 
2002, an estimated $420 million, was slightly lower than that of 
2001. In order of estimated value, the most important Nevada 
industrial minerals in 2002 were construction aggregates, lime, 
diatomite, cement, gypsum, magnesia, silica, clay, and barite, 
each valued at more than $10 million. Commodities with 
values of less than $10 million were dimension stone, dolomite, 
gemstones, lithium, perlite, potassium alum, salt, and zeolite. 
Borate and zeolite were processed in Nevada but mined in 
California. Data used for these estimates and data reported for 
individual commodities below were obtained from the Nevada 
Division of Minerals, the U.S. Bureau of Land Management, or 
directly from the companies that produced the commodities. 

Aggregate (Sand and Gravel, Crushed Stone).—In 2002, 
Nevada’s statewide construction aggregate production was 
estimated at 32 million metric tons (Mt), which was unchanged 
from 2001. This production had an approximate value of 
$158 million, well below that of gold but higher than that of 
any other of the State’s mined commodities. Production from 
sand and gravel deposits accounted for about 78% of aggregate 
production statewide, with crushed stone and lightweight 
aggregate making up the balance. 


30.2 


Construction aggregate produced in the Las Vegas area 
was estimated to be 24 Mt, which was about the same as that 
of 2002. Continued growth in the Las Vegas area will likely 
maintain demand and production, while the planned new 
Ivanpah Valley Airport and attendant urbanization south of Las 
Vegas constitute major new markets. 

Sand and gravel operations accounted for about 80% of the 
ageregate used in the Las Vegas metropolitan area in 2002, with 
crushed stone and lightweight aggregate making up the balance. 
The most important source of sand and gravel aggregate for 
Las Vegas was the Lone Mountain area northwest of Las Vegas, 
which accounted for 4.5 Mt in 2001. Significant production 
also came from sand and gravel pits in the southwest part of 
Las Vegas. Since about 1994, portable crushers operating at 
construction sites have become increasingly important producers 
of base aggregate; recent estimates by industry personnel put 
portable crusher production at as much as 30% of the total 
aggregate production for Las Vegas. Crushed stone, mostly 
crushed carbonate rock mined from outlying areas, has gained 
importance in the Las Vegas construction aggregate market in 
recent years, particularly as concrete aggregate. 

Companies in the Las Vegas area that produced more than 
900,000 t of aggregate in 2002, ranked in approximate order 
of tonnage produced, were Las Vegas Paving Corp., Rinker 
Materials Corp., Nevada Ready Mix Corp., and Frehner 
Construction, Co., Inc. Other important producers were Wells 
Cargo Inc., CTC Crushing LLC, Hollywood Gravel Co., and 
Diamond Construction Co. 

Nevada Ready Mix mined all of its aggregate from a complex 
of pits in alluvium in the Lone Mountain area; minor production 
also came from adjacent bedrock. Las Vegas Paving Corp. 
produced sand and gravel from its Blue Diamond pit (acquired 
from Rinker Materials in December 2001), its Lone Mountain 
pit, and portable crushing operations. The company also 
produced crushed stone from the Apex landfill about 16 km 
northeast of the metropolitan area. Rinker Materials Corp. (a 
subsidiary of the Australian-based CSR Group) produced sand 
and gravel from its Buffalo Road pit and crushed granite from 
the El Dorado pit near Railroad Pass. Frehner Construction 
mined and crushed limestone from its Sloan property a few 
kilometers south of Las Vegas. Community pits and other 
ageregate mining facilities administered by the U.S. Bureau 
of Land Management and operated by several companies 
contributed about 2.9 Mt to the Las Vegas area total in 2002. 
The Southern Nevada Lightweight operation near Jean mainly 
produced aggregate for lightweight cement block and sand for 
use in stucco. Lightweight aggregate also was shipped from 
Nye County into the Las Vegas market by Cind-R-Lite Block 
Co. from a cinder cone near Amargosa Valley. 

Production of construction aggregate in the Reno-Sparks- 
Carson City area, at 5.4 Mt, was unchanged from that of 2001. 
Three companies in the area produced more than 900,000 t of 
aggregate in 2002—Martin Marietta Materials Inc., Granite 
Construction Co., and RMC Nevada Inc. Most of Martin 
Marietta’s production comes from the old Rocky Ridge Quarry 
north of Sparks. Granite Construction produced aggregate 
from five pits in the area. RMC Nevada, part of a U.S. holding 
company for a U.K. group, now owns All-Lite Aggregate Co. 
and Paiute Pit Aggregates Co. Rilite Aggregate Co., Frehner 
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Construction, and A&K Earthmovers Inc. were also important 
producers. Crushed rock, which accounted for about 60% of 
the aggregate used in 2001 in the Reno-Sparks-Carson City 
area, included material from Martin Marietta Materials, Granite 
Construction, and Frehner operations and lightweight rhyolite 
aggregate from All-Lite, Rilite, and Naturalite Aggregate Corp. 

Aggregate produced outside of the major metropolitan 
areas in 2002 totaled about 2.7 Mt. Operators in Nye County 
produced more than 450,000 metric tons (t) of aggregate in 
2002 mostly in the Pahrump area. Elko and Lyon County 
each produced more than 180,000 t of aggregate. Much of 
the Lyon County material was sold into the Reno-Carson City 
metropolitan area. The other Nevada counties were estimated to 
have produced less than 180,000 t of aggregate each in 2002. 

Barite.—Nevada produced about 342,000 t of barite in 
2002, down considerably from the 434,000 t produced in 2001. 
About 98% of the barite sold in the United States was used as 
a weighting agent in oil- and gas-well-drilling fluids. Rises in 
oil and natural gas prices resulted in an increase in the number 
of domestic operating drilling rigs from 360 in 1999 to 1,270 in 
mid-2001 mostly for gas exploration. However, in 2002, only 
about 700 rigs were operating. 

M.I. Drilling Fluids, which was jointly owned by Smith 
International Inc. and Schlumberger Ltd., was again the largest 
Nevada barite producer in 2002, with combined production of 
about 185,000 t of screened and crushed high-grade ore from the 
Greystone Mine and ground and bagged barite from its Battle 
Mountain plant, both of which are in Lander County. 

Baroid Drilling Fluids (a subsidiary of Halliburton Co.) mined 
barite from the Rossi Mine about 60 km northwest of Elko in 
Elko County and processed it at the Dunphy Mill in Eureka 
County. Baker Hughes INTEQ (a division of Baker Hughes 
Inc.) produced barite from its Argenta property near Battle 
Mountain in Lander County. Standard Industrial Minerals Inc. 
shipped a small amount of barite from a deposit of white, paint- 
grade barite at the P and S Mine in Nye County to a processing 
plant in Bishop, CA. Nevada Drilling Fluids staked claims in 
the Northumberland district near the Monitor Mine about 8 km 
southeast of P and S Mine. 

Boron.—American Borate Co. mined borate minerals at 
the Billie Mine in Death Valley, CA, for export. The ore was 
processed in Nevada at the Lathrop Wells mill in Nye County, 
but because the ore was mined from out of State, production was 
not included in the estimate of total value of Nevada minerals. 

Cement.—The only major producer, the Nevada Cement Co. 
in Fernley, Lyon County, produced in excess of 450,000 metric 
tons per year (t/yr) of cement. The cement was manufactured 
from limestone mined from a deposit a few kilometers south of 
Fernley, and other ingredients that came from northern Nevada. 

Clays.—Nevada clay production was about 30,000 t, the 
same level as that of 2001. It does not include halloysite clay 
mined in Washoe County for Nevada Cement Co., which was 
included in the cement figure. 

IMV Nevada (owned by Mud Camp Mining Co. LLC) 
produced more than 27,000 t of sepiolite, saponite, and 
bentonite from deposits in lacustrine sediments in the Ash 
Meadows area of Nye County. The company had a processing 
plant in Amargosa Valley and exported a variety of clay products 
worldwide. Most of the value from the operation came from the 
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sepiolite, which has specific uses in asbestos replacement and 
saltwater drilling. IMV Nevada owned the only commercial 
sepiolite deposit in North America. 

Two companies mined and shipped relatively minor amounts 
of clay from several sites for use in high-cost specialty products. 
At its White Caps Mill near Beatty in Nye County, Vanderbilt 
Minerals Co. processed small amounts of clay stockpiled from 
several Arizona, California, and Nevada deposits. In 2002, 
the company mined clay from the New Discovery Mine near 
Beatty, the Blanco Mine in Esmeralda County, and the Buff and 
Satin Mines in Pershing County. The American Colloid Co. 
mined white bentonite from Coal Canyon in Pershing County 
and hectorite from the Disaster Peak Mine in Humboldt County. 
The clays were shipped to a plant in South Dakota, where they 
were blended into specialty clay products. 

The Moltan Co. used clay from a deposit near Empire in 
northern Washoe County to mix with diatomite in clumping cat 
litter produced at its plant near Fernley. In 2002, Oil-Dri Corp., 
the world's largest manufacturer of cat litter, was unable to 
proceed with development of a large calcium montmorillonite 
deposit in Hungry Valley north of Reno as a source of material 
for clumping cat litter. The company was not granted a special 
use permit for mining and processing by Washoe County 
despite getting the go-ahead from the U.S. Bureau of Land 
Management. In order to proceed with its plans to become a 
major west coast supplier of cat litter, the company purchased 
a mine and plant in Taft, CA, from the Clorox Co. Oil-Dri also 
holds the Capricorn clay deposit in northern Washoe County, but 
this deposit was considered to be too remote to be competitive at 
present. Specialty Clays Corp. has been evaluating a deposit of 
bentonite in Churchill County about 16 km southeast of Fallon. 
This bentonite was reported to have expansive qualities similar 
to that of Wyoming bentonite. 

Diatomite.—Diatomite production in Nevada increased about 
5% in 2002 compared with 2001 and accounted for more than 
30% of domestic production. About two-thirds of the diatomite 
produced was used in filtration with the remainder largely used 
in absorbents, fillers, and cement. Emerging small-scale uses 
included pharmaceutical processing and nontoxic insecticides. 

Eagle-Picher Minerals, Inc. (a division of Eagle-Picher 
Industries, Inc., a wholly owned subsidiary of Granaria Holdings 
Ltd. of the Netherlands) produced most of Nevada's diatomite at 
three different locations. The most productive was the Colado 
operation in Pershing County, which consisted of a plant at 
Lovelock that made diatomaceous earth filtration products from 
diatomite mined from pits about 24 km northwest of Lovelock. 
The company also produced diatomite used in fillers and 
absorbents at its Clark plant and mine in Storey County about 32 
km east of Reno and diatomite used in insulation from a pit near 
Hazen in Lyon County. 

Moltan Co. of Tennessee was the second largest diatomite 
producer in Nevada, producing absorbent products, cat litter, 
and soil conditioner at a mine and plant complex in Churchill 
County about 32 km northeast of Fernley. Moltan (a family- 
owned Tennessee company) shipped diatomaceous earth 
absorbents under several labels. The company produced two cat 
litter types in Nevada, a nonclumping diatomite product and a 
clumping product composed of diatomite and clay. 


Other companies that mined diatomite in Nevada in 2002 
were the Celite Corp. at Hazen in Lyon County and Grefco 
Inc. at Basalt near the Esmeralda/Mineral County line. Celite 
(a subsidiary of World Minerals Inc., which is part of the 
Alleghany Group) owns a large diatomite facility in California 
and recently acquired the CR Minerals mine at Hazen and a 
plant in Fernley, which produces functional filler. The Grefco 
operation was being expanded and may become a second 
producer of filter-grade diatomaceous earth in Nevada. 

Dimension Stone.—A recent attempt to market cut dimension 
stone processed from several varieties of ash flow tuff in the 
Beatty area was abandoned after several years because of 
competition in the Las Vegas market from Mexico. However, 
split dimension stone products were produced at two localities 
in Nevada, and new dimension stone operations may be 
underway. 

Las Vegas Rock produced ashlar, boulders, crushed landscape 
rock, and flagstone from its Rainbow Quarries near Goodsprings 
about 32 km southwest of Las Vegas. The stone is quartz- 
cemented sandstone that 1s part of the Jurassic Aztec Sandstone, 
which crops out extensively in Clark County, but is too friable 
at most localities for use as building stone. The company also 
marketed some cut stone and was planning to produce polished 
slabs and custom stone shapes. 

Mt. Moriah Stone quarried flaggy, light-gray quartzite from 
the Cambrian Prospect Mountain Quartzite at a quarry about 
24 km north of Baker in White Pine County. This material, 
which naturally splits into slabs up to 1.5 meters (m) by 2.4 m 
by 10 centimeters thick, was used for flagstone and other types 
of uncut building stone. The company typically operated from 
April to December each year. 

In 2001, Building Stone Associates quarried a small amount 
of purplish- to greenish-gray and blue mottled slate from the 
Precambrian McCoy Creek Group rocks in Egan Canyon west 
of Cherry Creek in White Pine County. It wasn't known if the 
operation was continued into 2002. 

Gemstones.—Small amounts of precious opal were recovered 
from the Royal Peacock and Rainbow Ridge Mines in Virgin 
Valley, Humboldt County, where much of the opal is mined by 
amateurs from pay-to-dig operations and was unreported. In 
addition, turquoise production was reported from the Wintle 
(Orvil Jack) property in Lander County. 

Gypsum.—Gypsum production in Nevada decreased to 1.7 
Mt from 2.0 Mt in 2001. The State accounted for more than 
1096 of domestic production, ranking only behind Oklahoma 
and Iowa. Three large producers, PABCO Gypsum, BPB PLC, 
and USG, used most of this gypsum in local wallboard plants. 

PABCO Gypsum in Clark County northeast of Las Vegas 
mined and processed more than 1 billion metric tons of gypsum 
ore in 2001. Although processing yields only about 70% by 
weight gypsum from the ore, the company still ranked as the 
largest producer in Nevada. The gypsum deposit, which was 
a nearly flat-lying blanket in excess of 37 m thick in places, 
occurs atop a 1,300-hectare (ha) mesa. 

The Blue Diamond operation of BPB PLC (until recently 
owned by James Hardie Gypsum) southwest of Las Vegas in 
Clark County was the second largest producer at 493,000 t. The 
gypsum deposit was the largest of several Permian deposits in 
the Las Vegas area. It consisted of nearly flat-lying beds of pure 
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gypsum as much as 9 m thick. The Blue Diamond area has been 
the site of gypsum mining since 1925, but was now in the path 
of the metropolitan growth, and gypsum mining there may give 
way to upscale housing development. 

USG Corp., the Nation's largest wallboard producer, was 
the third largest Nevada producer in 2002 at 277,000 t. The 
company mined gypsum in western Pershing County and 
processed it into wallboard and plaster at a plant at Empire in 
Washoe County. The gypsum was of Triassic or Jurassic age 
and forms several masses in a 500-ha area. The largest mass, 
the Selenite ore body, contains 85% to 95% gypsum and was 
generally well bedded with variable dips. Nearby in the San 
Emidio district in Washoe County, Sierra Cascade, a privately 
owned company that mined pumice in Oregon, staked claims 
and filed a plan of operations on a gypsum deposit. 

The Art Wilson Co. of Carson City shipped gypsum and 
anhydrite from the Adams Mine in Lyon County, and the 
D.L. Denman Construction Co. mined gypsum at the Pioneer 
Mine about 16 km east of Las Vegas. Material from these 
relatively small operations was used in cement and agricultural 
applications. The Adams deposit was a folded, diapiric mass 
associated with limestone in Triassic metavolcanic rocks. The 
Pioneer Mine was in the same gypsum deposit as the nearby 
PABCO operation. 

Lime, Limestone, and Dolomite.—In 1997, lime supplanted 
diatomite as Nevada’s second most valuable industrial mineral. 
Limestone was mined for lime production at two sites in Nevada 
that were nearly at opposite ends of the State. The high- 
calcium limestone that was used at both sites was from the same 
Devonian limestone unit, although it was assigned to different 
stratigraphic formations. In addition to lime, relatively minor 
amounts of crushed limestone also were shipped from both sites, 
and dolomite was mined at one of the sites. Although domestic 
production of lime has slipped more than 8% during the past 5 
years, Nevada’s lime production has increased by an estimated 
20% during the same period. After a slight downturn in 2001, 
the State’s lime production rebounded nearly to the record levels 
of 2000 in 2002. 

In Nevada, the Pilot Peak high-calcium lime operation of 
Graymont Western US, Inc. (formerly Continental Lime, Inc.) 
which is 16 km northwest of Wendover in Elko County, shipped 
the most lime in 2002 mainly to gold-mining operations for use 
in cyanide-solution pH control. The Pilot Peak plant had three 
kilns with a combined capacity of more than 640,000 t/yr of 
quicklime and a hydrated lime plant capable of producing 320 
metric tons per day. In 2002, the Pilot Peak plant was rated the 
seventh largest producer in the country. 

Chemical Lime Co. produced lime at Apex about 32 
km northeast of Las Vegas. The operation produced high- 
calcium quicklime used in metallurgical processing, paper 
manufacturing, and environmental markets. The plant also 
produced high-calcium hydrated lime (mainly for environmental 
markets) and dolomitic quicklime, which was shipped to the 
company’s Henderson plant for production of dolomitic hydrate 
type S for building and home construction. 

In addition to lime, both Graymont Western U.S. and 
Chemical Lime shipped crushed limestone. Other carbonate 
rock producers in Nevada were Min-Ad, Inc. and Nutritional 
Additives Corp., producers of agricultural and nutritional 
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dolomite near Winnemucca. 

Columbus SM LLC had planned to initiate production of 
food- and pharmaceutical-grade precipitated calcium carbonate 
by processing a large resource of near-surface calcium-rich 
sediments at the Columbus Salt Marsh in Esmeralda County. 
The company anticipates production from more than 180,000 t 
of material within 4 years. 

Lithium.—Chemetall Foote Co. (a subsidiary of Chemetall 
GmbH) produced lithium carbonate, lithium hydroxide 
monohydrate, and anhydrous lithium hydroxide at Silver Peak in 
Esmeralda County. This operation was the only primary lithium 
producer in the United States. It produced these chemicals 
from brine that was pumped from beneath Clayton Valley 
playa and evaporated in nearby ponds. Production figures are 
confidential; the latest public information available, from 1998 
Securities and Exchange Commission data, showed production 
of about 5,400 t of lithium carbonate and 2,300 t of lithium 
hydroxide. Lithium carbonate was the main feedstock for 
major uses of the element in aluminum production, ceramics, 
glass, and lubricants. The use of lithium in batteries, while 
relatively minor, was expanding. In 1998 lithium carbonate 
prices dropped significantly because of competition from South 
American brine operations, but have increased somewhat during 
the past 3 years. 

Magnesium.—Magnesium minerals have been mined at 
Gabbs in Nye County since 1935, and in the 1940s, ore from 
Gabbs was used to make magnesium metal. From the 1950s 
to the 1980s, mining and processing was by Basic Industries, a 
major producer of refractory magnesia. In 1991, Combustion 
Engineering Inc. sold Basic Industries to Premier Refractories 
Inc., which subsequently sold its U.S. magnesia chemicals 
business to Premier Chemicals LLC in 1999. During the 1990s, 
the availability of cheap foreign refractory magnesia caused 
production at Gabbs to be switched to light-burned (caustic) 
magnesia that was mainly marketed for wastewater treatment 
and agricultural uses. Although production of magnesia at 
Gabbs was still substantially below its peak in 1981, magnesia 
shipments from the Gabbs operation have increased steadily 
since 1996. 

About 60% of U.S. magnesia production comes from 
seawater and natural brines, and the mine at Gabbs was the 
only place in the country where magnesite was mined. Brucite, 
which was only mined domestically at Gabbs and one place in 
Texas, was shipped in relatively small amounts from the Gabbs 
operation. It was mainly mined from pods adjacent to igneous 
rocks in magnesite pits. Magnesite and brucite at Gabbs 
occurred over an area of about 500 ha in complex replacement 
bodies in Triassic dolomite. The magnesite was thought to have 
formed by hydrothermal activity related to emplacement of 
granite, and the brucite, by alteration of the magnesite during 
later granodiorite intrusion. 

Perlite.—Although the U.S. was the world’s largest 
producer of perlite, domestic perlite suffers transportation 
cost disadvantages in some areas of the Eastern United States 
compared with Greek perlite, and domestic production has 
slipped for 3 years in a row while imports have increased. 

Nevada had large perlite resources and several deposits of 
perlite that have been mined extensively. The largest producer 
was the Hollinger Mine near Pioche in Lincoln County. 
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However, current (2002) perlite production in Nevada was 
restricted to relatively small-scale mining of two deposits for 
niche markets. 

Wilkin Mining and Trucking Inc. mined perlite from 
the Tenacity Perlite Mine about 40 km west of Caliente in 
Lincoln County. In the past, most of the perlite was shipped 
as crude; however, the company had a small “popping” plant, 
the Tenacity Perlite Mill in Caliente, and present sales were 
almost exclusively expanded perlite that was mainly used for 
horticultural purposes. Eagle-Picher Minerals Inc. produced 
expanded perlite at its Colado diatomite plant in Pershing 
County from perlite mined at the Popcorn Mine about 24 km 
south of Fallon in Churchill County. The perlite was marketed 
as a filter aid, and plant capacity was reportedly about 7,300 t/yr. 

In 2001, Noble International S.A. began mining perlite from 
a deposit a few kilometers east of the Popcorn Mine for use in 
the production of *Noblite" microspheres at a plant in Fallon. 
The material, an inorganic lightweight filler, was composed of 
spherical or multicellular glass particles sold in different size 
ranges that averaged between 30 and 70 microns. In 2002, the 
company ceased mining Nevada perlite and switched to raw 
material from the Tucker Hill perlite mine in Oregon. 

Potash.—A small amount of potassium alum (kalinite) was 
mined from a deposit in Esmeralda County about 16 km north of 
Silver Peak by Rulco. The kalinite, which occurred within veins 
and stringers with sulfur in rhyolitic rock, was being marketed 
for horticultural use. 

Salt.—The Huck Salt Co. produced about 12,900 t of salt 
in 2002, down 10% from that of 2000. The salt, mined from 
a playa in Fourmile Flat about 40 km southeast of Fallon in 
Churchill County, was mainly used for deicing roads. Salt has 
been harvested from this deposit almost continuously since the 
1860s when it was hauled to the mills that processed Comstock 
silver and gold ore. 

Silica.—The U.S. was by far the world's largest producer of 
silica sand, and domestic annual production has hovered around 
28 Mt for the past 5 years, despite increases in recycled glass 
usage. Simplot Silica Products at Overton in Clark County 
shipped about 613,000 t of silica sand in 2002, a slight increase 
over that of 2001. The sand was mined from an open pit 2.4 
km long and 91 m deep in the relatively friable Cretaceous 
Baseline Sandstone, washed in the pit, and transported via 8- 
km slurry pipeline to a plant where it was screened and bagged. 
Silica sand has been produced from the deposit since the 1930s; 
Simplot acquired the operation in 1955. The company planned 
to upgrade its processing facilities in the near future, with a view 
toward increasing production from current levels to as much as 
770,000 t/yr. 

In 2001, Silica LLC submitted a plan of operations to the 
BLM to mine as much as 73,000 t/yr of quartzite from the Sugar 
mining claims about 5 km southeast of Mercury in Nye County. 
The quartzite was strongly brecciated and fractured and could be 
mined without blasting. 

Zeolites.—Ash Meadows Zeolite LLC (a subsidiary of 
Badger Mining Corp.) shipped 900 to 1,800 t/yr of clinoptilolite 
that was used in water filtration, odor control, and nuclear 
cleanup of a plant in Amargosa Valley in Nye County. The 
clinoptilolite was mined from a large deposit in California that 
extended into Nevada. 
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Moltan Co. mined mordenite from a deposit in the Trinity 
Range in Churchill County about 60 km northeast of Fernley. 
The company used the zeolite mineral to make absorbents at its 
Fernley plant. 


Metals 


Gold.—Nevada produced 240 t of gold in 2002, falling below 
year 2001 production by 12 t. Silver production was 423 t, 
about 118 t lower than that of 2001. Even with the production 
decreases, Nevada maintained its place as the leading gold- 
and silver-producing State in the United States with 25 mines 
reporting gold production and 24 mines reporting silver 
production during 2002. 

Newmont Mining Corp.'s Nevada operations (the Carlin trend 
mines, Lone Tree, the Midas Mine in the Gold Circle district, 
Mule Canyon, the Phoenix property at Battle Mountain, Trenton 
Canyon, and Twin Creeks) reported a total production of 84 t 
of gold in 2002. With this production, Newmont maintained 
its place as Nevada's largest gold producer. Barrick Gold 
Corp. remained in second place with production of 80 t of gold. 
Barrick's production total includes its Goldstrike property in the 
Carlin trend as well as Homestake's former properties (Ruby 
Hill and a 50% share of Round Mountain’s output). 

For the third consecutive year, Barrick Gold's Betze-Post 
Mine was Nevada's most productive gold mine, producing 44 
tin 2002. Newmont's Carlin trend mines produced 42 t, and 
Placer Dome's Cortez operation (Pipeline Mine) produced 34 t 
in 2002. Barrick's Meikle Mine, the largest underground mine 
in the State, reported 2002 production of 20 t of gold. 

Silver.—The Rochester Mine, operated by Coeur d’ Alene 
Mines Corp., remained first in silver production in Nevada, 
producing 200 t in 2002. Newmont's Midas Mine moved into 
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second place with 89 t, displacing Echo Bay's McCoy/Cove 
Mine, which dropped into third place with 62 t. 

Two major operations closed during 2002; Echo Bay's 
McCoy/Cove Mine ceased production in March, and Barrick's 
(formerly Homestake's) Ruby Hill Mine ended mining in 
October. Placer Dome, however, resumed underground mining 
on a small scale at the Getchell Mine in Humboldt County in 
September. Placer Dome had closed Getchell in 1999. 

Marking the end of an era in Nevada mining history, on 
December 4, 2002, the Goldfield Corp. concluded sale of all 
of its mining operations. This company was started almost a 
century ago with the consolidation of bonanza mining properties 
in the historical Goldfield mining district in Esmeralda County. 
It sold its last Nevada mining property—the Getchell Mine—in 
the 1970s, but maintained some involvement in mining in other 
areas. With this final divestiture, Goldfield closed the door on 
its mining past to concentrate on the electrical construction 
business in the southern United States and on the development 
of waterfront condominium projects in Florida. 


Government Programs 


Through a survey conducted early in 2003, the Nevada 
Division of Minerals collected data for NBMG Special 
Publication P-14, Major Mines of Nevada 2002. This 
publication includes, in handbook form, location maps, names 
and telephone numbers of operators, numbers of employees, and 
preliminary, nonproprietary, production figures for most mines 
in Nevada. It also contains a section on economic impacts of the 
industry. The 28-page publication was available on the Internet 
in the online documents section at URL www.nbmg.unr.edu. 
Also available at the same Web site are annual reviews of the 
Nevada mineral industry. 
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Clays: 

Bentonite 
Fuller's earth 

Gold" 

Sand and gravel: 
Construction 
Industrial 

Silver 

Stone, crushed 

Zeolites 


Combined values of barite, brucite, cement (portland), 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN NEVADA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


clays [common (2002), kaolin], copper (2000-01), 
diatomite, gemstones, gypsum (crude), lead 


(2000-01), lime, lithium carbonate, magnesite, 


mercury (2000), perlite (crude), salt, and values 


indicated by symbol W 


Total 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity 
6 804 2 758 34 
28 3,870 28 3,870 -- 
kilograms 268,000 2,410,000 253,000 2,220,000 242,000 
36,800 172,000 34,000 173,000 33,200 
609 W 609 W 608 
metric tons 734 ' 118,000 ' 544 76,800 449 
7,640 37,300 8,230 40,400 9,700 
metric tons (4) NA (4) NA (4) 
XX 250,000 XX 248,000 XX 
XX 2,990,000 ' XX 2,760,000 XX 


XX Not applicable. -- Zero. 
'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 
?Recoverable content of Ores, etc. 


*Value excluded to avoid disclosing company proprietary data. 


TABLE 2 
NEVADA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity l 
of (thousand Value Unit of (thousand Value Unit 
quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 4 4,800 $18,900 $3.93 6 5,250 $21,900 $4.1 T 
Dolomite 4 W W 33.11 4 W W 17.19 
Granite l W W 3.58 l W W 3.86 
Traprock 14 93 419 4.51 14 93 430 4.62 
Volcanic cinder and scoria 2 W W 5.11 2 W W 6.2] 
Miscellaneous stone 4 1,390 10,800 7.77 4 1,250 10,200 8.20 
Total or average XX 7,640 37,300 4.88 XX 8,230 40,400 4.91 " 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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Value 


4,640 


2,380,000 


172,000 
W 
63,300 
48,600 
NA 


233,000 


2,900,000 
PPreliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 
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TABLE 3 
NEVADA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate, graded, concrete aggregate (coarse) w w $8.22 
Coarse and fine aggregates, unpaved road surfacing w w 4.40 
Agricultural, other agricultural uses w w 34.17 
Chemical and metallurgical: 
Cement manufacture W W 4.35 
Lime manufacture W w 3.93 
Special, mine dusting or acid water treatment w w 5.31 
Other miscellaneous uses and specified not listed W W 4.68 
Unspecified:" 
Reported 3,660 $16,700 4.57 
Estimated 2,600 15,000 5.82 
Total or average 8,230 40,400 4.91 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 


TABLE 4 
NEVADA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND BY DISTRICT! 


(Thousand metric tons and thousand dollars) 


30.8 


District 1 District 2 
Use Quantity Value Quantity Value 
Construction: 
Coarse aggregate, graded -- -- 83 680 
Coarse and fine aggregate" B -- (4) (4) 
Agricultural” 2 87 -- -- 
Chemical and metallurgical” 657 2,860 1,140 4,480 
Special’ -- -- 5 26 
Other miscellaneous uses -- -- 38 176 
Unspecified:" 
Reported 2,220 10,800 1,440 5.890 
Estimated 290 2,300 2,400 13,000 
Total 3,170 16,100 5,060 24,400 
-- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes concrete aggregate (coarse). 

"Includes unpaved road surfacing. 

“Less than 1/2 unit. 

"Includes other agricultural uses. 

?Includes cement manufacture and lime manufacture. 

"Includes mine dusting or acid water treatment. 

‘Reported and estimated production without a breakdown by end use. 
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TABLE 5 
NEVADA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value — 

Concrete aggregates and concrete products" 4,550 $27,400 $6.02 

Asphalt concrete aggregates and other bituminous mixtures 1,570 17,200 11.01 

Road base and coverings 3,760 14,300 3.80 

Fill 969 3,630 3.75 

Snow and ice control 45 231 5.13 

Other miscellaneous uses 769 2,760 3.59 
Unspecified: 

Reported 8,540 33,400 3.91 

Estimated 14,000 74,000 5.37 

Total or average 34,000 173,000 5.09 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 


*Includes road and other stabilization (cement). 
*Reported and estimated production without a breakdown by end use. 


TABLE 6 
NEVADA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District | District 2 Unspecified districts 

Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products? 855 4,920 3,690 22,500 3) 2 
Asphaltic concrete aggregates and other bituminous mixtures W W W W 30 1,050 
Road base and coverings“ 814 3,730 2,840 9,980 101 560 
Fill 637 2,640 332 995 (3) (3) 
Other miscellaneous uses” 915 8,220 1,400 10,700 33 199 

| Unspecified:" 
Reported 419 2,060 5,650 26,400 2,480 4,920 
Estimated 2,600 14,000 11,000 60,000 -- -- 
Total 6,220 35,600 25,100 131,000 2,640 6,730 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

"Less than 1/2 unit. 

*Includes road and other stabilization (cement). 

"Includes snow and ice control. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEW HAMPSHIRE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Hampshire Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value’ of nonfuel mineral production 
for New Hampshire was about $68 million, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
about an 11% increase from that of 2001? and followed nearly 
an 8% increase from 2000 to 2001. Because data for crushed 
sandstone and dimension granite have been withheld to protect 
company proprietary data, the actual total values for 2000- 
2002 are higher than (while following the same trend as) those 
reported in table 1. 

Construction sand and gravel, a high-volume, low-value 
mineral commodity, remained New Hampshire's leading 
nonfuel mineral commodity in 2002, accounting for about 68% 
of its nonfuel mineral production value. Crushed stone was the 
State's second leading nonfuel mineral. The State's rise in value 
in 2002 resulted from increases in the production and values of 
these two nonfuel mineral commodities (table 1). From 2001 to 
2002, dimension granite showed an 8% increase in production 
with a slightly less than 5% increase in its value. Based upon 
USGS estimates of the quantities of minerals produced in the 
United States in 2002, New Hampshire's dimension stone 
quarries produced a significant quantity of dimension granite, 
rising to 12th from 14th among 34 dimension-stone-producing 
States. 

In 2001, a $2.5 million increase in the value of crushed stone 
and a nearly $2 million rise in that of construction sand and 
gravel led the State's increase for the year (table 1). Dimension 
granite production was down slightly, whereas its value had a 
small increase; the production and value of crushed sandstone 
dropped off by about 45%. 

The following narrative information was provided by the New 
Hampshire Geological Survey? (NHGS). 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ mineralts/contacts/comdir. html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

?Lee Wilder, Public Outreach Coordinator for the New Hampshire Geological 
Survey, authored the text of State mineral industry information provided by that 
agency. 
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Commodity Review 


During 2002, most mineral exploration and collection was 
conducted by and for amateur mineral collectors, some of 
whom turn their better finds into gemstones. Amethyst, apatite, 
beryl, epidote, fluorite, garnet, smoky and clear quartz, and 
topaz were the most common minerals collected. A small 
quantity of muscovite and some commercial beryl continued 
to be mined for resale by educational science supply houses. 
Some interesting research was done on rare phosphate minerals 
recently found in a New Hampshire pegmatite. Several inactive 
copper and lead mines in the Milan District have shown a high 
silver content. 

The demand trend for aggregate/sand and gravel in 2002 
remained flat. The recession curtailed private construction 
significantly. New Hampshire's aggregate in 2002 was used 
mainly for asphalt and concrete, stone for riprap and drainage, 
roadway subgrade material, and general construction products. 
The outlook (short-and long-term) for aggregate/sand and 
gravel are cautiously positive, depending almost exclusively on 
economic activity and domestic security. 

The local aggregate/sand and gravel industry faced two 
problems in 2002—difficulty permitting expansions in new 
locations and a shortage of qualified, motivated workers. 
Quality deposits of aggregate/sand and gravel continued to be in 
demand. Thus, most operations found processing (crushing and 
screening) necessary to meet the wide variety of specifications. 

Approximately 14% of New Hampshire’s land area was 
covered by stratified-drift deposits. The majority of these 
deposits were located mainly in stream valleys and lowlands. 
Because of New Hampshire’s rugged topography, most urban 
centers, commercial/industrial parks, and transportation 
corridors were located in valleys underlain by stratified drift. 
These land-use patterns often limit access to quality sand and 
gravel deposits or limit recharge to stratified-drift aquifers that 
typically provide major water supplies. Increasingly, “valley 
conflicts” arise between the demand for water supplies and the 
need for sand and gravel or space for urban growth. 

All of the State’s bedrock was either igneous or metamorphic. 
There were numerous crushing operations in New Hampshire, 
with some crushing quarried bedrock and others crushing the 
stones found in native gravels to various dimensions (4 inch, 1 
inch, 2 inches, etc.). Operations crushed the Bethlehem gneiss, 
Massabesic gneiss, Concord-type granite, Kinsman quartz 
monzonite, and Winnipesauke granite. 

Several operations that were using marine clays ceased 
production in 2002. There was still no significant clay mining 
activity. Raw clay was currently an on demand resource and 
was locally supplied as needed (borrow material for the base of 
landfills, ponds, and the core of dams). 

Demand for the Concord two-mica granite for curbing 
remained very strong in 2002. The John Swenson Granite 


Works in Concord and the Fletcher Granite Co. in Milford 
and Mason continued to be the State’s largest producers of 
dimension stone. Both quarries cut the Concord gray, two- 
mica granite. The Granite State has several other smaller, 
independent operations also quarrying the Concord granite, 
which was used mostly for landscaping stone. 

The John Swenson Granite Works was contracted in 2002 
to supply pink granite to replace the steps at the Pentagon in 
Washington, DC. The steps were cut from previously quarried 
Columbia pink granite from its quarry in Columbia, NH. 


Government Programs 


The NHGS offered a number of publications on the 
bedrock, surficial geology, and ground water resources 
of New Hampshire. Publications can be obtained by 
contacting the Public Information Center of the Department 
of Environmental Services. A current listing of available 
publications can be accessed at URL http://www.des.state.nh.us/ 
geollink.htm#Maps. 

The NHGS continued to be active in the STATEMAP 
component of the USGS National Cooperative Geologic 
Mapping Program (NCGMP). Under STATEMAP 2002, the 
surficial geology of the New Boston, Enfield, and Northfield 
quadrangles were scheduled to be mapped at the 1:24,000 scale. 
NHGS staff cooperated with a high school teacher who was 


TABLE I 


using surficial geologic mapping as an inquiry-based learning 
tool in her science classes. Moreover, several of the students 
with a keen interest in learning the field methods involved 

in mapping volunteered to collect data that assisted NHGS 
mappers. This collaborative effort was funded by a Toyota 
Corp. Tapestry Grant. 

As part of the EDMAP component of the NCGMP, students 
and their faculty mentors from the University of New 
Hampshire mapped the bedrock geology of the Sandown area 
and in contiguous sections of the Northwood/Barrington/Mt. 
Pawtuckaway area. Researchers from Keene State University 
continued bedrock geologic mapping in the Lake Sunapee 
region. Also, geology students of Bates College in Maine 
continued mapping the bedrock geology of New Hampshire’s 
famous Mt. Washington. 

Water well drillers continued to supply useful subsurface data 
for resource evaluation. “Depth to bedrock” information was 
especially valuable for estimating the thickness of overburden 
deposits and was useful in the surficial geologic mapping 
program. The NHGS often responded to public inquiries for 
domestic drilled well information such as well yield, depth, and 
water quality. 

The NHGS continued to answer public inquiries in the 
form of e-mails, phone calls, and personal visits. Outreach 
and education efforts included staff participation at classroom 
presentations, conferences, public lectures, and workshops. 


NONFUEL RAW MINERAL PRODUCTION IN NEW HAMPSHIRE"? 


(Thousand metric tons and thousand dollars) 


2000 
Mineral Quantity 
Gemstones NA 
Sand and gravel, construction 8,660 
Stone, crushed 3,740 ? 
Combined values of stone [crushed sandstone 
(2000-01), and dimension granite] XX 
Total XX 


PPreliminary. NA Not available. XX Not applicable. 


2001 2002? 
Value Quantity Value Quantity Value 
6 NA 8 NA 6 
41,400 8,630 43,300 9,000 46,100 
15,700 ? 4,230 ? 18,200 ? 5,000 21,900 
(4) XX (4) XX (4) 
57,100 XX 61,500 XX 68,000 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


?Excludes certain stones, values which must be concealed to avoid disclosing company proprietary data. 


^Value excluded to avoid disclosing company proprietary data. 
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Kind 
Granite 
Traprock 
Sandstone 


Total or average 
XX Not applicable. 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 2 


NEW HAMPSHIRE: CRUSHED STONE SOLD OR USED, BY KIND' 


*Withheld from total to avoid disclosing company proprietary data. 


TABLE 3 


2000 2001 
Quantity Number Quantity 
(thousand Value Unit of (thousand Value Unit 
metric tons) (thousands) value quarries metric tons) (thousands) value _ 
1,820 $7,200 $3.95 10 2,010 $8,130 $4.04 
1,920 8,460 4.4] 6 2,220 10,000 4.51 
(2) (2) (2) l (2) (2) (2) 
3,740 15,700 4.19 XX 4,230 18,200 4.29 


NEW HAMPSHIRE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE"? 


Quantity 
(thousand 
Use 
Construction: 
Coarse aggregate (+1 1/2 inch), riprap and jetty stone w 
Coarse aggregate graded, other graded coarse aggregate W 


Unspecified:" 


Reported 
Estimated 
Total or average 


2,930 
1,300 
4,230 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


Value Unit 


metric tons) (thousands) value 


W $3.00 
W 3.63 
$13,200 4.52 
4,900 3.78 
18,200 4.29 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes granite and traprock; excludes sandstone from total to avoid disclosing company proprietary data. 
*Reported and estimated production without a breakdown by end use. 


TABLE 4 


NEW HAMPSHIRE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Concrete aggregates (including concrete sand)’ 


Use 


Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphalt concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Snow and ice control 


3 
Other miscellaneous uses 


Unspecified:" 


Reported 
Estimated 
Total or average 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
*Includes railroad ballast. 


Reported and estimated production without a breakdown by end use. 
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Quantity 

(thousand Value Unit 
metric tons) (thousands) value 

1,520 $7,710 $5.07 

l 10 10.00 

410 2,530 6.17 

858 4,250 4.95 

759 3,590 4.73 

294 1,150 3.93 

94 755 8.03 


1,410 5,730 4.08 
3,300 18,000 5.33 
8,630 43,300 5.02 
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THE MINERAL INDUSTRY OF NEW JERSEY 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Jersey Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for New Jersey was $285 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was down about 11% 
from that of 2001? and followed a 10.396 increase from 2000 to 
2001. 

Crushed stone and construction sand and gravel, by value, 
were New Jersey's leading nonfuel mineral commodities, 
followed by industrial sand and gravel and greensand marl. In 
2002, decreases in the production and values of crushed stone 
and construction sand and gravel accounted for most of the 
State's decrease in value (table 1). Because data for greensand 
marl and peat have been withheld for 2000 and 2002 to protect 
company proprietary data, the actual total values were higher 
than those reported in table 1. Greensand marl production was 
down about 20%, while its value was down only about 7%. 

In 2001, a $14 million increase in the value of crushed stone 
and a $13 million rise in that of construction sand and gravel 
led the State's increase for the year. [Additionally, the inclusion 
of the combined value of slightly more than $4 million for 
common clays, greensand marl, and peat in 2001 also added to 
the State's total for that year (table 1).] 

Based upon USGS estimates of the quantities of minerals 
produced in the United States in 2002, New Jersey continued 
to be the only State to produce greensand marl and was sixth 
in the production of industrial sand and gravel. Greensand 
marl was used directly as an organic conditioner and fertilizer 
for soils and as a water filtration medium to remove soluble 
iron and manganese from well water. Additionally, significant 
quantities of construction sand and gravel and crushed stone 
were produced in the State. 

The following narrative information was provided by the New 
Jersey Geological Survey? (NJGS). 


'The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

Lloyd Mullikin, Supervising Geologist, authored the text of the State mineral 
industry information provided by the New Jersey Geological Survey. 
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Exploration 


Sand and gravel exploration and development remained an 
area of particular interest, in part because of the continuing 
construction boom during the year. Most if not all new 
exploration was in the offshore area along New Jersey's 
Atlantic Coast. The U.S. Department of the Interior, USGS, 
and Minerals Management Service (MMS) remained interested 
in exploring the feasibility of the sale of sand and gravel at 
locations 5 to 19 kilometers (km) off the New Jersey coast in 
Federal waters of the Atlantic Ocean. Development of these 
offshore sand and gravel resources remained a topic of much 
interest and discussion. Offers to help offset the expense of 
beach restoration and to cap of the Historic Area Remediation 
Site in exchange for permission to mine sand from the ocean 
floor were still being extended by the mining industry. No 
decisions have been made concerning the development of 
these resources. Offshore mining remained limited to the 
sand derived from the maintenance dredging of the Ambrose 
Shipping Channel and to limited evaluation dredging in the 
Sandy Hook Shipping Channel in Raritan Bay. 


Commodity Review 


Mining activities in New Jersey were limited to sand and 
gravel, industrial sand, and crushed stone, and to a lesser extent 
clay, greensand, and peat production. No new land-based 
mining operations of any significance started up during 2002, 
and as buildable land has become scarcer, the cost of developing 
mining properties has increased. 

Various large-scale capital projects and strong private- 
sector activity during the year continued to contribute to the 
States healthy construction sector. Major road widening and 
realignment projects, light rail line construction, and rapid 
growth associated with Atlantic City and its casino gambling 
industry continued to fuel the demand for industrial minerals. 
Construction was completed in June 2002 on the $1 billion 
Borgata Casino and Entertainment Resort, making it the first, 
new, large casino resort in Atlantic City since the Taj Mahal was 
built in 1990. Another major project was announced in April 
2002, a $225 million expansion of the Tropicana Casino and 
Resort, scheduled for completion in 2004. 

Merger and takeover activity during the year included the 
Monterrey, Mexico-based Cemex, Inc. selling its Sparta Facility 
on Limecrest Road, Lafayette Township, Sussex County, to 
Oldcastle Material Group (a subsidiary of Dublin, Ireland- 
based CRH plc). Ralph Clayton & Sons purchased the Central 
Concrete Corp. sand and gravel pit in Lacey Township, Ocean 
County; Central Concrete is a subsidiary of the US Concrete Co. 


into a 50-year agreement to replenish and maintain the beaches 
and shoreline. 

A lack of uniformity in regulations and local ordinances 
related to mining activity caused the State legislature to consider 
legislation that shifted control of the mining sector from the 
municipal to the State level. Other pending State legislation 
addressed the expansion needs and operational considerations of 
small businesses and the mining sector. 

Recent publications and maps concerning New Jersey geology 
are available at URL http://www.njgeology.org/. 


Legislation and Government Programs 


The U.S. Army Corps of Engineers (USACE) and the New 
Jersey Department of Environmental Protection (NJDEP) 
continued their commitment to long-term beach replenishment 
projects along the Atlantic Coast. The NJGS and the NJDEP, in 
cooperation with the MMS, continued to locate and document 
offshore sand occurrences during the year by collecting vibra- 
core samples from the seabed off Monmouth County between 
Sandy Hook and Manasquan Borough 5 to 16 km offshore in 
Federal waters. This was an area where the USACE has entered 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NEW JERSEY"? 


(Thousand metric tons and thousand dollars) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 
Clays, common W 130 W W -- -- 
Gemstones NA l NA l NA ] 
Sand and gravel: 
Construction 16,300 85,000 16,800 98,000 15,800 94,200 
Industrial 1,690 35,700 1,580 34,800 1,570 34,700 
Stone, crushed 24,900 170,000 26,400 184,000 22,000 156,000 
Combined values of greensand marl, peat, and 
values indicated by symbol W XX (3) XX 4,170 XX (3) 
Total XX 291,000 XX 321,000 XX 285,000 
Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 
-- Zero. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 
*Value excluded to avoid disclosing company proprietary data. 
TABLE 2 
NEW JERSEY: CRUSHED STONE SOLD OR USED, BY KIND' 
2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone ] w w $12.67 2 w w $14.24 
Granite 11 10,000 $59,700 5.97 11 11,100 $72,800 6.54 
Traprock 12 14,200 102,000 7.19 12 14,900 105,000 7.06 
Miscellaneous stone l W W 6.32 l W W 3.54 
Total or average XX 24,900 170,000 6.82 XX 26,400 184,000 6.95 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 3 
NEW JERSEY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 144 $1,620 $11.24 
Filter stone W W 17.64 
Other coarse aggregate 436 1,770 4.06 
Total or average 580 3,390 5.84 
Coarse aggregate, graded: 
Concrete aggregate, coarse 437 1,850 4.22 
Bituminous aggregate, coarse W W 8.81 
Bituminous surface-treatment aggregate W W 6.61 
Other graded coarse aggregate 2,940 21,300 7.24 
Total or average 3,370 23,100 6.85 
Fine aggregate (-3/8 inch): 
Stone sand, concrete W W 5.18 
Stone sand, bituminous mix or seal W W 4.19 
Screening, undesignated 2,040 13,600 6.66 
Other fine aggregate 816 3,360 4.12 
Total or average 2,850 16,900 5.93 
Coarse and fine aggregates: 
Graded road base or subbase 2,590 17,500 6.75 
Terrazzo and exposed aggregate W W 9.19 
Crusher run or fill or waste 1,090 6,790 6.21 
Roofing granules W W 20.04 
Other coarse and fine aggregates 2,950 16,600 5.62 
Total or average 6,640 40,900 6.16 
Other construction materials 198 986 4.98 
Agricultural: 
Limestone (2) (2) 34.17 
Poultry grit and mineral food (2) (2) 34.17 
Chemical and metallurgical, flux stone (3) (3) (4) 
Special: 
Mine dusting or acid water treatment (2) (2) 11.81 
Asphalt fillers or extenders (2) (2) 13.23 
Whiting or whiting substitute (2) (2) 13.95 
Other fillers or extenders (2) (2) 16.21 
Unspecified:” 
Reported 8,100 66,800 8.24 
Estimated 4,600 29,000 6.34 
Total or average 12,700 96,100 7.55 
Grand total or average 26,400 184,000 6.95 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

“Less than 1/2 unit. 


*Withheld to avoid disclosing company proprietary data. 
"Reported and estimated production without a breakdown by end use. 


TABLE 4 
NEW JERSEY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT??? 


(Thousand metric tons and thousand dollars) 


District 1 and 3 


Use Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)* 580 3,390 
Coarse aggregate, graded” 3,370 23,100 
Fine aggregate (-3/8 inch)” 2,850 16,900 
Coarse and fine aggregate” 6,640 40,900 
Other construction materials 198 986 
Agricultural" 65 2210 
Chemical and metallurgical" (10) (10) 
Special" 1] 150 
Unspecified: T 
Reported 8,100 66,800 
Estimated 4,600 29,000 
Total 26,400 184,000 


Data are rounded to no more than three significant digits; may not add to totals shown. 

^No production reported for District 2. 

?District 3 included in District 1 to avoid disclosing company proprietary data. 

*Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), 
railroad ballast, and other graded coarse aggregates. 

“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other 

fine aggregates. 

"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed 
aggregate, and other coarse and fine aggregates. 

"Includes agricultural limestone and poultry grit and mineral food. 

"Includes flux stone. 

Less that 1/2 unit. 

Includes asphalt fillers or extenders, mine dusting or acid water treatment, whiting or whiting substitute, and 
other fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 


TABLE 5 
NEW JERSEY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY ' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 3,360 $22,900 $6.82 
Plaster and gunite sands 186 963 5.18 
Concrete products (blocks, bricks, pipe, decorative, etc.) 247 2,090 8.45 
Asphalt concrete aggregates and other bituminous mixtures 2,690 21,200 7.87 
Road base and coverings” 437 1670 3.82 
Road stabilization (lime) 84 445 5.30 
Fill 827 3,670 4.44 
Snow and ice control 119 574 4.82 
Other miscellaneous uses” 275 1,910 6.94 
Unspecified:^ 
Reported 5,070 26,200 5.17 
Estimated 3,500 16,000 4.70 
Total or average 16,800 98,000 5.84 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (cement). 

*Includes filtration. 

Reported and estimated production without a breakdown by end use. 
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TABLE 6 
NEW JERSEY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products’ 1,320 9,320 W W W W 

Asphaltic concrete aggregates and road base materials” 1,420 9,580 W W W W 

Fill 263 1,630 271 1,190 294 855 

Other miscellaneous uses’ 235 1,710 3,380 26,300 939 4,320 
Unspecified:" 

Reported 64 481 2,590 13,700 2,410 12,100 

Estimated 100 530 830 3,800 2,600 12,000 

Total or average 3,500 23,700 7,080 45,000 6,200 29,300 


W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes plaster and gunite sands. 

3[ncludes road and other stabilization (cement and lime). 

“Includes filtration, railroad ballast, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEw MEXICO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Mexico Bureau of Mines and Mineral Resources for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for New Mexico was $574 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was nearly a 4% decrease 
from that of 2001? and followed a 24% decrease from 2000 to 
2001. The State was 25th in rank (23d in 2001) among the 50 
States in total nonfuel mineral production value and accounted 
for about 1.5% of the U.S. total. 

The top nonfuel minerals in New Mexico were, by value, 
potash and copper, followed by construction sand and gravel, 
crushed stone, and cement (portland and masonry). These 
five accounted for about 91% of the State’s total nonfuel raw 
mineral production value. Potash returned to being the State’s 
leading nonfuel mineral; for 33 of the past 34 years (from 1968 
through 2001) copper led; potash (reported as potassium salts 
prior to 1990) was the leading nonfuel mineral in the early 
1950s through 1967 and in 1982. In 2002, copper production 
and value decreased as it had in 2001 owing to lower average 
copper prices and the continued scaling back of some operations 
and the closure of others. In 2002, the decrease in copper of $52 
million accounted for the largest portion of the State’s decrease 
in value, more than one-half of which was offset by increases 
in molybdenum concentrates and crushed stone, up about $11 
million each, and potash, up about $8 million. Smaller yet 
significant increases also occurred in construction sand and 
gravel and gypsum (descending order of change) (table 1). 

In 2001, decreases in the values of copper, down $141 
million, potash, down about $27 million, and construction sand 
and gravel, down about $12 million, accounted for the largest 
portion of the State’s decrease in value. Smaller yet significant 
decreases also occurred in mica, down $6 million, and in 
cement, gold, perlite, and gypsum (descending order of change), 
ranging from a $4 million decrease to a $2 million decrease. 
The value of molybdenum concentrates was up by about $5 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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million, crushed stone rose by nearly $4 million, salt increased 
by more than $3 million, and pumice was up by $1 million 
(table 1). 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States during 2002, New Mexico was first 
in the Nation in potash, perlite, and zeolites, third in copper and 
mica, and fifth in molybdenum. The State was third in pumice 
and pumicite (second in 2001) and was a significant producer 
of construction sand and gravel, gypsum, and dimension stone 
(descending order of value). 

The following narrative information was provided by the New 
Mexico Bureau of Mines and Mineral Resources: (BMMR). 
Production data in the text that follows are those reported by 
the BMMR and are based on the agency’s own surveys and 
estimates. They may differ from some production figures 
reported to the USGS. 


Commodity Review 
Industrial Minerals 


Aggregates.— Total State aggregate production was lower in 
2002 than 2001 because of less road construction. Residential 
use has increased as a result of lower mortgage rates. Lafarge 
Corp. sold 4.8 million metric tons (Mt) of aggregates in 2002 
that accounted for 35% of the total aggregate production in New 
Mexico. 

Clay.—Two types of clay are mined in New Mexico— 
common and fire clay. Common clay is used for making bricks, 
quarry tile, and roofing granules. Commercial adobe yards in 
northern New Mexico produce adobe bricks from local alluvial 
materials. Fire clay is quarried from Luna and Grant Counties 
for use in the copper smelter. 

Gemstones.—Gemstones and semiprecious stones 
produced in New Mexico include agate, azurite, fluorite, 
geodes, moonstone, onyx, peridot, smithsonite, and turquoise. 
Production statistics for 1998-2002 are withheld for gemstones 
and semiprecious stones. Most of the commercial mines have 
closed because of the depletion of known deposits and the 
difficulty and expense of adhering to Federal, State, and local 
environmental regulations. 

Mica.— Mica is used as functional filler in building materials 
because of its unique physical characteristics, including color, 
flexibility, durability, thermal properties, and weight. It is 
used in the manufacture of numerous industrial and consumer 
products such as joint compound, paints, automotive sound 
deadening materials, thermoplastics, coatings, and even 
cosmetics. 


Virginia T. McLemore, Senior Economic Geologist, authored the State 
mineral industry information provided by the New Mexico Bureau of Mines and 
Mineral Resources. 


Only one mine, the U.S. Hill Mine (owned by Oglebay 
Norton Co.) in Taos County, produced mica in 2002, and it was 
the largest producer of muscovite mica in the United States. 
Mica is produced from a muscovite quartz schist of Proterozoic 
age. Reserves were estimated as exceeding 3.6 Mt (enough to 
last for 49 years). The mine was the 4th largest scrap-mica mine 
in the United States and covered approximately 6 hectares (ha). 
A mine expansion planned in 2001 would increase the size of 
the mine to 36 ha within 20 years. The nearby Picuris Pueblo 
(Native Americans) opposed the expansion. 

Perlite.—Perlite is weathered (hydrated) natural glass that 
is formed by the rapid cooling of viscous, high-silica rhyolite 
lava. It is used in building construction products, horticultural 
aggregate, filter aid, fillers, and other uses. Production from 
three mines in New Mexico was lower in 2002 because of less 
building construction in the United States. 

Potash and Salt.—The Carlsbad potash district is the 
largest potash-producing area in the United States. Mississippi 
Potash, Inc. (a subsidiary of Mississippi Chemical Corp.) and 
IMC Kalium Potash Mines (a subsidiary of IMC Global Inc.) 
operated mines in the district. Potash is used as fertilizer and 
as a chemical in specialty and industrial markets. Mining is by 
underground methods. The estimated potash reserves in the 
district amount to more than 502 Mt. Sodium chloride, salt, also 
is produced locally as a byproduct. It is used in oilfield drilling, 
in animal feed, and to deice roads. 

IMC Kalium's reserves were estimated to be 137 Mt of potash 
ore in three mining beds at thickness ranging from 1.4 meters 
(m) to more than 3 m. These ore reserves were estimated to 
yield 8.1 Mt of concentrate from sylvinite with an average 
grade of 60% potassium oxide (K,O) and 27.6 Mt of langbeinite 
concentrate with an average grade of approximately 22% 

K,O. These reserves are expected to last 15 to 23 years. Total 
production in 2002 was almost 1.8 Mt of finished product (IMC 
Global Inc., 20038^). 

Mississippi Potash, Inc. (formerly New Mexico Potash Corp. 
and Eddy Potash, Inc.) owns two facilities at Carlsbad, the 
East Mine and the West Mine. The estimated total reserves 
as of 2002 were 519 Mt with an average grade of 15.2% 

K, O. The recoverable reserves were estimated to be 460 

Mt at a grade of 14.7% K,O (Mississippi Chemical Corp., 
20038). In fiscal 2002, Mississippi Chemical Corp. produced 
approximately 814,000 metric tons (t) of potash and sold 
approximately 827,000 t, primarily in granular form. Net sales 
of potash products by Mississippi Chemical Corp. in fiscal 
2002 were approximately $77.5 million, which represented 
approximately 17% of consolidated net sales. The West Facility, 
which consists of a potash mine and refinery, has an annual 
production capacity of approximately 488,000 t of red potash. 
The East Facility, which has an annual production capacity of 
approximately 508,000 t of white potash, consists of a potash 
mine, refinery, and compaction plant. On August 29, 2002, 

the company elected to reduce the production rate at the East 
Facility to match market conditions, resulting in a reduction 

in workforce of 47. On December 3, 1997, Mississippi 
Chemical Corp. suspended mine and refinery operations at 


^References with a section mark (§) are found in the Internet References Cited 
section. 
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Eddy Potash, Inc. because the depletion of the higher grade ore 
zone rendered the continued operation of conventional mining 
methods uneconomical. Mississippi Chemical Corp. continued 
to evaluate alternative mining methods for the Eddy Potash 
reserves. Two types of ore were processed. Flotation was used 
to produce red potash and hot leach crystallization was used to 
produce the higher purity white potash. 

Pumice.—Pumice was found in the Jemez Mountains and the 
Mogollon-Datil volcanic field. Six operations were active in 
New Mexico in 2002. 

Zeolites.—Zeolites were found disseminated in altered 
volcanic ash, and clinoptilolite was the predominant mineral 
with unique physical, chemical, and cation exchange properties 
for uses in agricultural, environmental, and industrial 
applications. Markets included odor control and hygiene 
products (cat litter), industrial fillers and absorbents, filtration 
media, environmental products, animal feed supplements, soil 
conditioners, floor-drying agents, mineral fillers, water and 
wastewater treatment, air filtration media, and cation exchanged 
products. 

St. Cloud Mining Co. (a subsidiary of Imagin Minerals, 

Inc.) operated the largest zeolite mine in the United States at 
the Stone House Mine in Sierra County. Imagin Minerals, Inc. 
bought the St. Cloud Mining Co. from the Goldfield Corp. in 
December 2002. The company has operated the open pit mine 
since 1993. The mining properties consisted of approximately 
600 ha and contained 16.6 Mt of reserves. Clinoptilolite was 
mined, crushed, dried, and sized without beneficiation and 
shipped packaged to meet customer's specifications. In 2001, 
St. Cloud produced 14,500 t of natural zeolite. St. Cloud 
Mining Co. also has made several modifications to its zeolite 
operation, including the addition of cation exchange capacity for 
added value products and additional classification capabilities 
to expand markets for its products. The modern facility has the 
crushing and sizing capacity of 450 metric tons per day. 

Other Industrial Minerals.—Helium was produced from 
the Shiprock and Ute Dome fields in the San Juan Basin. 
Helium was used in cryogenic applications, welding cover 
gas, pressurizing and purging, controlled atmospheres, leak 
detection, gas mixtures, and other uses. 

Humates were weathered coal or highly organic mudstone 
that were found in the coal-bearing sequences. New Mexico 
has significant concentration of humates, predominantly in 
the Fruitland and Menefee Formations in the eastern San Juan 
Basin. Humate was produced from five mines in New Mexico. 
Humate was used as a soil conditioner and as an additive to 
drilling muds. 

Iron ore as magnetite was shipped from the magnetite tailings 
at Phelps Dodge’s Cobre Mine in Grant County and was used by 
cement plants for clinker manufacture. 


Metals 


Copper.— Copper prices continued to drop in 2002 and 
resulted in layoffs, cutbacks, and mine closures. Copper 
domestic producer cathode averaged $0.88 per pound in 
2000, $0.77 per pound in 2001, and $0.76 per pound in 2002 
(Edelstein, 2003). 
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The largest porphyry copper deposit In New Mexico was 
Phelps Dodge’s Chino Mine at Santa Rita. Copper sulfides 
were found in the upper, fractured granodiorite and adjacent 
sedimentary rocks. Adjacent copper skarns became increasingly 
more important economically. In January 2002, the Chino 
Mine and Hurley smelter were temporarily closed; the heap 
leach-and solvent solution extraction-electrowinning process 
(SX/EW) plant remained in operation. In 2002, Phelps Dodge 
produced 48,800 t of copper by SX/EW (Phelps Dodge Corp., 
20038). Estimated milling reserves in 2002 were 170 Mt of 
0.62% copper and 0.02% molybdenum, and estimated leaching 
reserves were 239 Mt of 0.42% copper (Phelps Dodge Corp., 
20038). Phelps Dodge owned 66.7% of the reserves at Chino. 

The Tyrone porphyry copper deposit in the Burro Mountains 
is hosted in a quartz monzonite laccolith and adjacent 
Proterozoic rocks. Several ore bodies, sometimes considered 
separate porphyry copper deposits, have been found. The 
concentrator processed approximately 270 Mt of ore grading 
0.81% copper from 1969 to 1992. The mill closed, and the mine 
began mining for leach. In 2002, leaching reserves (recoverable 
copper) were estimated as 204 Mt of ore grading 0.32% copper 
(Phelps Dodge Corp., 20033). In addition, the Niagara deposit 
contains 450 Mt of mineralized material grading 0.29% copper 
as of December 2000. This mineralized material could be 
brought into production if market conditions warrant. Copper 
production by SX/EW in 2002 amounted to 63,400 t of copper 
(Phelps Dodge Corp., 20038). 

Molybdenum.—Molybdenum was produced from Molycorp 
Inc.'s Questa Mine in Taos County and as a byproduct of copper 
smelting in Grant County. Molybdenum is a refractory metallic 
element used principally as an alloying agent in steel, cast Iron, 
and superalloys to enhance hardness, strength, toughness, and 
wear and corrosion resistance. Molybdenum also was used in 


fire retardants and in catalysts. The mineral molybdenite was 
used as a lubricant. On June 3, 2002, the New Mexico Mining 
and Minerals Division approved a closeout plan permit for the 
Questa Mine. 

Underground block caving of ore commenced in 1983 and 
continued into 2002. Average ore grade ranges between 0.3% 
and 0.5% molybdenum. Molycorp (a subsidiary of Unocal 
Corp.) processed 787,000 t of crude ore in 2002 and recovered 
1,737 t of molybdenum disulfide (MoS,) in concentrate. 

Uranium.—Uranium was used as a fuel for nuclear reactors 
and has limited industrial applications as a heavy metal. Only 
one company in New Mexico, Quivira Mining Co. (owned by 
Bulletin BHP), produced uranium from 1998-2002 from waters 
recovered from inactive underground operations at Ambrosia 
Lake. Quivira Mining Co. was no longer producing uranium, 
and the Ambrosia Lake mill and mines will be reclaimed by 
2006. Mine water recovery ceased in 1992 because of a decline 
in the price of uranium, but resumed in 1994 and then ceased 
again in 2002. New Mexico ranked second in uranium reserves 
in the United States. 
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TABLE ! 
NONFUEL RAW MINERAL PRODUCTION IN NEW MEXICO" 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Clays, common 34 
Copper. 195 
Gemstones NA 
Sand and gravel, construction 13,400 
Stone: 

Crushed 3,690 

Dimension metric tons W 
Zeolites do. (4) 
Combined values of cement, gold (2000-01), gypsum 

(crude), iron ore (usable), lime, mica (crude), 

molybdenum concentrates, perlite (crude), potash, 

pumice and pumicite, salt, sand and gravel (industrial), 

silver (2000-01), and values indicated by symbol W XX 

Total XX 


2001 2002 

Value Quantity Value Quantity Value 
256 35 205 30 135 
380,000 141 239,000 113 187,000 
27 NA 33 NA 33 
66,800 10,600 54,500 10,900 57,400 
22,400 4,230 26,100 5,900 37,100 
w 36,100 1,320 26,100 240 
NA (4) NA (4) NA 
317,000 XX 276,000 XX 293,000 
786,000 XX 597,000 XX 574,000 


Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 


-- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 


*Recoverable content of ores, etc. 
*Value excluded to avoid disclosing company proprietary data. 
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TABLE 2 
NEW MEXICO: CRUSHED STONE SOLD OR USED, BY KIND' 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data; included in "Grand total." 


?Reported and estimated production without a breakdown by end use. 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) 
Limestone 17 2,200 $9,320 $4.25 16 2,240 $9,690 
Granite 2 W W 10.08 2 W W 
Sandstone l W W 9.72 -- -- -- 
Volcanic cinder and scoria 7 w w 12.12 7 W W 
Miscellaneous stone 15 637 3,830 6.01 9 968 5,920 
Total or average XX 3,690 22,400 6.07 XX 4,230 26,100 
W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
TABLE 3 
NEW MEXICO: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2001, BY USE! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 28 $162 $5.79 
Filter stone W W 3.86 
Other coarse aggregates 18 63 3.50 
Total or average 46 225 4.96 
Coarse aggregate, graded: 
Concrete aggregate, coarse 213 1,350 6.32 
Bituminous aggregate, coarse 78 732 9.38 
Bituminous surface-treatment aggregate w w 10.54 
Railroad ballast w w 10.80 
Other graded coarse aggregates 800 6.320 7.90 
Total or average 1.090 8,400 7.70 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 162 798 4.93 
Stone sand, bituminous mix or seal (2) (2) 3.64 
Screening, undesignated (2) (2) 7.19 
Coarse and fine aggregates: 
Graded road base or subbase 246 1,030 4.20 
Terrazzo and exposed aggregate (2) (2) 25.82 
Crusher run or fill or waste (2) (2) 4.17 
Roofing granules (2) (2) 6.66 
Other construction materials 199 1,110 5.58 
Unspecified:" 
Reported 1,180 6,540 5.55 
Estimated 1,200 5.100 4.41 
Total or average 2,330 11,600 4.99 
Grand total or average 4,230 26,100 6.17 


Unit 

value 
$4.32 
9.66 
11.60 
6.11 
6.17 
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TABLE 4 


NEW MEXICO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, 


BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District ] District 2 
Use Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) W W W W 
Coarse aggregate, graded” W W W W 
Fine aggregate (-3/8 inch)* W W W W 
Coarse and fine aggregate” W W W W 
Other construction materials 13 95 186 1,020 
Unspecified:" 
Reported 95 568 365 1,620 
Estimated 850 3,800 310 1,300 
Total 2,280 15,800 1,230 5,940 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes filter stone, riprap and jetty stone, and other coarse aggregates. 


Unspecified discticts 
Quantity 


Value 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad 


ballast, and other graded coarse aggregates. 


"Includes screening (undesignated), stone sand bituminous mix or seal, and stone sand (concrete). 


"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, and terrazzo and exposed 


aggregate. 


Reported and estimated production without a breakdown by end use. 


TABLE 5 
NEW MEXICO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregates (including concrete sand) 1,950 $12,900 
Plaster and gunite sands 221 1,260 
Concrete products (blocks, bricks, pipe, decorative, etc.) 308 1,480 
Asphalt concrete aggregates and other bituminous mixtures 858 5,580 
Road base and coverings” 1,520 6,890 
Fill 356 1,020 
Other miscellaneous uses 20 112 
Unspecified:" 
Reported 1,830 7,170 
Estimated 3,500 18,000 
Total or average 10,600 54,500 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes road and other stabilization (cement). 


?Reported and estimated production without a breakdown by end use. 
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Unit 

value 
$6.62 
5.68 
4.79 
6.50 
4.55 
2.85 
5.60 


3.9] 
5.20 
5.17 
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TABLE 6 
NEW MEXICO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 1,560 10,700 391 2,240 -- -- 
Concrete products (blocks, bricks, pipe, decorative, etc.) 442 2,300 87 430 -- -- 
Asphaltic concrete aggregates and other bituminous mixtures 830 5,320 28 255 -- -- 
Road base and coverings” 864 3,570 652 3,320 = =z 
Fill 137 470 220 544 -- -- 
Other miscellaneous uses 8 54 12 58 -- -- 
Unspecified:* 
Reported 1,690 6,870 114 250 29 49 
Estimated 1,400 8,500 2,100 9,600 -- -- 
Total 6,970 37,800 3,560 16,700 29 49 
-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

Includes road and other stabilization (cement). 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEw YORK 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
York State Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel raw mineral 
production for New York was $1.01 billion, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
about a 2% decrease from that of 2001? and followed a 1% 
increase from 2000 to 2001. New York was 15th in rank (13th 
in 2001) among the 50 States in total nonfuel mineral production 
value, of which the State accounted for more than 2.5% of the 
U.S. total. 

In 2002, crushed stone, by value, remained New York's 
leading nonfuel mineral, followed by cement (portland and 
masonry), salt, construction sand and gravel, and wollastonite. 
These five mineral commodities accounted for about 97% 
of the State's total nonfuel mineral production value. The 
State's major construction material commodities—cement, 
common clays, construction sand and gravel, crushed stone, and 
gypsum—accounted for more than 77% of the State's nonfuel 
mineral value. 

The production and value of crushed stone substantially 
increased in 2002, but decreases in zinc (down more than $22 
million), salt, and cement were greater, descending order of 
value, resulting in the small net drop in value for the year. 
smaller decreases occurred also in construction sand and gravel 
and dimension stone (table 1). The value of zinc dropped in 
2002 common clays, of the continued idle status of the Balmat 
Mine, one of the two mines most recently producing zinc in 
the State (both in St. Lawrence County). Because of continued 
depressed prices in the zinc market, ZCA Mines Inc. temporarily 
had closed the mine in May 2001, after which it permanently 
closed its other zinc mine, the Pierrepont Mine, in August 2001. 
ZCA subsequently decided to dispose of its Balmat Mine assets 
and focus on its core business of zinc recycling. The mine 
remained on care and maintenance throughout 2002 awaiting 
sale of the property (Matthews, 2002). 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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In 2001, New York’s increase in value resulted mostly from 
increases In crushed stone, up $49 million, and construction 
sand and gravel, up $6 million, as well as a more than $3 million 
increase in dimension stone. These gains were moderated 
somewhat by significant decreases in zinc and wollastonite and 
a smaller decrease in salt, resulting in a small net gain for the 
year. 

Based on USGS estimates of the quantities produced in the 
50 States in 2002, New York remained the only State to produce 
wollastonite and continued to be second of 3 industrial garnet- 
producing States, third in salt, and fourth in talc. While the 
state remained one of the top 10 portland-cement-producing 
States, it deceased to 10th from 9th in the production of 
dimension stone. Additionally, New York mining and mineral 
processing operations produced significant quantities of crushed 
stone, construction sand and gravel, masonry cement, common 
clays, and gypsum (descending order of value). Primary 
aluminum and raw steel were produced from materials obtained 
from other domestic and foreign sources. Based upon USGS 
annual data, New York, while slightly increasing production, 
decreased to fifth from fourth in the production of primary 
aluminum. 

The following narrative information was provided by the New 
York State Geological Survey (NYSGS) and the Division of 
Mineral Resources (DMR) of the New York State Department 
of Environmental Conservation (DEC). 


Reclamation and Environmental Issues 


Demand for minerals continues to grow in New York. 
However, new mines tend to be controversial, and it 1s easier for 
industry to expand existing operations. The DMR reported that 
during 2002, 423 mined land reclamation permits were issued 
Statewide, of which 56 were for new mines. Staff approved 
final reclamation of 425 hectares (ha) at 93 mines that closed 
and approved concurrent reclamation of an additional 151 ha at 
operating mines. A total of 19,000 ha is currently affected by 
mining, an increase of 190 ha from the previous year. Since the 
program's inception in 1975, a total of 8,270 ha of land has been 
reclaimed. 

By the end of 2002, DMR had required $87 million in 
financial security to guarantee reclamation of mined land. The 
DMR observed an increase in bond cancellations by surety 
companies, which may be an aftermath of September 11. There 
appears to be reluctance on the part of financial institutions to 
provide bonds or other securities for mine operations. There also 


*William Kelly, Associate Director with the NYSGS (a bureau of the New 
York State Museum in the State Education Department), Division of Research 
and Collections, and Steven Potter, Mined Land Reclamation Specialist II with 
the New York State Department of Environmental Conservation, Division of 
Mineral Resources, coauthored the text of the State mineral incustry information 
provided by those agencies. 
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is an apparent spike in transfer of ownership and permits for 
many operations. 

Zinc Corp. of America (ZCA) and its predecessors have 
operated zinc mines in the Balmat-Edwards area of St. 
Lawrence County since the first decade of the 20th century. In 
recent years, the company has exhausted the ore at both its Hyatt 
and Pierrepont Mines. The Hyatt Mine has been reclaimed and 
reclamation has started at the Pierrepont Mine. The Balmat No. 
4 Mine was ZCA’s only active operation where known reserves 
totaling about 1.8 million metric tons remain. Exploratory 
drilling was conducted in search of additional ore. During 
2002, Horseheads Industries Inc., the parent company of ZCA, 
declared bankruptcy. ZCA indicated that OntZinc Corp. (a 
wholly owned subsidiary of Pan American Resources Inc.) was 
considering a possible purchase of ZCA. 

The Town of North Hempstead in Nassau County was the 
recipient of the 2002 New York State Mined Land Reclamation 
Award. More than 160 ha of an abandoned sand mine was 
reclaimed and transformed into one of the finest golf courses 
on Long Island. The designers worked closely with the 
National Audubon Society to meet strict standards for wildlife 
conservation and habitat enhancement. The course is one of 
only 17 Audubon Signature Facilities in the country. The town 
implemented a thorough water quality monitoring, management 
and conservation program and limited the use of fertilizers 
and pesticides to help minimize environmental impacts. 
Reclamation of this mine, formerly known as Colonial Sand and 
Gravel, was particularly challenging. The mine was in operation 
for more than a century, and sand was removed to a depth of 
more than 60 meters to provide construction material for New 
York City. The resulting topography was very rugged. When 
the mine was abandoned in the late 1980's, severely eroding 
bluffs threatened nearby property. 


Legislation and Government Programs 


Unregulated mining by Native American entities became an 
issue this year. Regional DMR staff monitored the transfer of 
active mining operations to the Oneida Indian Nation in central 
New York. These mines continued to operate without State 
oversight and have been the subject of media attention. A mine 
that provided construction material for the Oneida Nation’s 
gambling casino in Oneida County had severe erosion problems 
that affected nearby citizens. 

A mine in Orleans County was involved in an experimental 
project using coal combustion waste (CCW) as backfill in the 
mine. The U.S. Environmental Protection Agency has proposed 
rulemaking that would govern the placement of CCW in mines 
and has reviewed several projects across the country, including 
New York State. This mine was the only site in New York 
using CCW for mine backfilling and the work proceeded under 
a research and demonstration permit issued by the Division of 
Solid and Hazardous Materials. 

A mining company in Tompkins County submitted a permit 
modification application to expand an existing underground 
rock salt mine from roughly 3,000 ha to 5,000 ha. DMR staff 
determined that no significant environmental impacts could be 
expected as a result of the expansion. 
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The Mined Land Reclamation Law was amended to 
allow for exploration of bluestone to occur without having 
to go through the full mining permit process. Based on the 
provisions of the revised Mined Land Reclamation Law, DEC 
developed a Bluestone Exploration Authorization process that 
incorporated environmental safeguards similar to those in a 
Mined Land Reclamation Permit. With a Bluestone Exploration 
Authorization, small quantities of stone can be extracted 
to determine if the material is workable and marketable. A 
landowner or quarryman can determine whether a potential 
deposit is worth mining before making a significant investment 
of time and money to apply for a full Mined Land Reclamation 
Permit. Key elements of the legislation include the following: 
exploration site is limited to a maximum 0.4 ha (1 acre) area; 
stone removal may not exceed 450 metric tons per year; 
authorization is renewable for | additional year, and at the end 
of exploration, the site must be reclaimed or a Mined Land 
Reclamation Permit must be obtained. 

A wollastonite producer proposed a major expansion of its 
wollastonite mine in the Town of Lewis, Essex County. New 
York State is the only producer of wollastonite in the country. If 
the amendment to the company’s mining permit is approved in 
its present form, the quarry would expand from 24 ha to 36 ha. 

The NYSGS continued bedrock and surficial geologic 
mapping projects in several regions of the State. Mapping 
priority was given to areas of expanding development 
surrounding urban areas and along transportation corridors. 
Maps were produced at a scale of 1:24,000. In 2002, digital 
maps were produced from seven 7.5-minute quadrangles 
in New York. NYSGS staff completed further mapping of 
volcanic ashfall layers throughout the sedimentary rocks of 
the Appalachian Basin from New York to Virginia to Ohio. In 
addition, Lower and Middle Devonian rock were the focus 
of study in the Appalachian Basin. This included terrestrial 
Devonian rocks of the Catskill Mountains of eastern New York. 
A bedrock geologic map and report dealing with a large portion 
of the Adirondack Mountains was published. The mapped 
area is in the west-central Adirondacks, centered on the Fulton 
Chain-of-Lakes region. It is a single-sheet map comprising six 
15-minute quadrangles. 

Efforts continued to identify suitable geologic formations 
for the disposal of brine generated by the creation of caverns 
for the storage of natural gas. Brine disposal is the last barrier 
to gas storage development in artificial caverns in evaporite 
deposits underlying New York. Cavern storage has been found 
to be a very efficient means of providing natural gas, especially 
for demand peaks that occur on a daily basis. Further, cavern 
storage offers economic incentives for electrical generating 
companies and natural gas suppliers to purchase large quantities 
of gas during periods of low demand for use during the winter 
months. Current research (2002) is focused on the Late 
Ordovician Queenston Formation. 


Reference Cited 


Matthews, 2002, OntZinc to buy Balmat Mine in upper New York State: 
Atlanta, GA, Cable News Network news release, November 27, 3 p. 
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Mineral 

Cement, portland 
Clays, common 
Gemstones 
Salt 
Sand and gravel, construction 
Stone: 

Crushed 

Dimension 


Pa 
Zinc 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN NEW YORK: 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Combined values of cement (masonry), garnet 


(industrial), gypsum (crude), lead (2000), peat, 


sand and gravel (industrial), talc (crude), 


wollastonite, and values indicated by symbol W 


Total 


XX Not available. -- Zero. 


2000 2001 

Quantity Value Quantity Value 
2,700 211,000 ° W W 
630 7,820 647 7,960 
NA 64 NA 64 
5,440 218,000 5,570 215,000 
29,700 154,000 30,900 160,000 
48,800 304,000 53,700 353,000 
metric tons 62,200 5,780 47,000 9,040 
do. W W 23,300 22,600 
XX 124,000 ' XX 259,000 
XX 1,020,000 ' XX 1,030,000 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 


Kind 
Limestone” 
Dolomite 
Marble 
Granite 
Traprock 
Sandstone 
Slate 
Miscellaneous stone 
Total or average 


TABLE 2 
NEW YORK: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
quarries metric tons) (thousands) value quarries metric tons) 
62 ' 29,700 ' $166,000 5 $5.60 ' 63 30,000 
12 8,380 60,800 1.25 12 11,100 
l W W 3:52 l W 
8 4,000 20,500 5.12 8 3,580 
3 W W 9.30 3 W 
11 1,550 10,700 6.91 12 1,630 
l W W 5.66 l W 
2 648 ' 3,680' | 5.68" 2 497 
XX 48,800 304,000 6.22 XX 53,700 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes limestone-dolomite reported with no distinction between the two. 
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Quantity 
W 


639 
NA 
5,060 
29,300 


60,600 
44,300 


XX 
XX 


Value 


(thousands) 


$168,000 
83,300 
W 

19,300 
W 

13,300 
W 

2,920 
353,000 


2002" 


Value 


W 
7,980 
73 
194,000 
155,000 


410,000 
6,190 


240,000 


.,010,000 
‘Revised. “Estimated. Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values' 


Unit 
value 


$ 


5.61 
7.49 
4.13 
5.39 
9.65 
8.17 
5.73 
5.87 
6.57 
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TABLE 3 
NEW YORK: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 


Macadam W w $7.22 
Riprap and jetty stone 187 $1,380 7.40 
Filter stone 16 95 5.94 
Other coarse aggregates 291 1,780 6.11 
Total or average 494 3,260 6.59 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,200 8,690 7.23 
Bituminous aggregate, coarse 2,030 12,500 6.16 
Bituminous surface-treatment aggregate 33] 2,650 8.02 
Railroad ballast W W 4.08 
Other graded coarse aggregates 2,160 16,900 7.80 
Total or average 5.730 40,700 7.11 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 230 1,680 7.29 
Stone sand, bituminous mix or seal 777 4,370 5.62 
Screening, undesignated 60 288 4.80 
Other fine aggregates 2,330 18,200 7.79 
Total or average 3,400 24,500 7.21 
Coarse and fine aggregates: 
Graded road base or subbase 2,780 15,600 5.63 
Crusher run or fill or waste 1,930 8,840 4.58 
Other coarse and fine aggregates 3,410 20,000 5.87 
Total or average 8,120 44,500 5.48 
Other construction materials” 1,370 9,200 6.73 
Agricultural limestone 185 1,450 7.82 
Chemical and metallurgical, cement manufacture (3) (3) 3.55 
Other miscellaneous uses and specified uses not listed (3) (3) 5.79 
Unspecified:* 
Reported 21,600 167,000 7.72 
Estimated 11,000 56,000 5.10 
Total or average 32,700 223,000 6.83 
Grand total or average 53,700 353,000 6.57 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes drain fields. 

‘Withheld to avoid disclosing company proprietary data, included in "Grand total." 

*Reported and estimated production without a breakdown by end use. 
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TABLE 4 
NEW YORK: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


' Data are rounded to no more than three significant digits; may not add to totls shown. 


"No production reported in District 2. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), 


railroad ballast, and other coarse aggregates. 


"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 
“Includes crusher run (select material or fill), graded road base or subbase, and other coarse and fine aggregates. 


"Includes drain fields. 

"Includes agricultural limestone. 

"Less than 1/2 unit. 

"Includes cement manufacture. 

"Reported and estimated production without a breakdown by end use. 
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District ] District 3 District 4 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)? W W 109 982 W W 
Coarse aggregate, graded" 1,110 10,500 1,340 9,970 W W 
Fine aggregate (-3/8 inch) W W W W W W 
Coarse and fine aggregate" 659 4,630 1,340 8,180 W W 
Other construction materials’ 408 1,440 248 1,850 -- -- 
Agricultural" -- -- W W (9) (9) 
Chemical and metallurgical’” -- -- W W W W 
Other miscellaneous uses and specified uses not listed -- -- W W -- -- 
Unspecified: i 
Reported 12,700 112,000 657 6,170 -- -- 
Estimated 2,500 14,000 3,400 14,000 2,300 12,000 
Total 18,500 152,000 8,900 51,700 3,960 18,300 
District 5 District 6 
Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)’ 81 394 W W 
Coarse aggregate, graded" W W W W 
Fine aggregate (-3/8 inch) W W W W 
Coarse and fine aggregate" W W W W 
Other construction materials’ | | 10 61 
Agricultural" W W W W 
Chemical and metallurgical” -- -- -- -- 
Other miscellaneous uses and specified uses not listed -- -- -- -- 
Unspecified: ? 
Reported 3,170 18,900 2,110 12,600 
Estimated 480 2,300 1,400 8,300 
Total 5,120 27,100 4,710 27,000 
District 7 District 8 
Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)" W W 20 176 
Coarse aggregate, graded" W W W W 
Fine aggregate (-3/8 inch) W W 173 1,340 
Coarse and fine aggregate" W W W W 
Other construction materials’ 29 152 672 5,700 
Agricultural" 28 175 81 802 
Chemical and metallurgical’ -- -- -- -- 
Other miscellaneous uses and specified uses not listed -- -- -- -- 
Unspecified: » 
Reported 2,950 17,600 -- -- 
Estimated 900 5,000 130 760 
Total 8,090 47,400 4,430 30,100 
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TABLE 5 
NEW YORK: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 6,280 $40,800 $6.50 
Plaster and gunite sands 237 1,430 6.02 
Concrete products (blocks, bricks, pipe, decorative, etc.) 286 2,310 8.09 
Asphalt concrete aggregates and other bituminous mixtures 1,760 8,300 4.73 
Road base and coverings 3,760 17,000 4.52 
Road stabilization (cement) 6 26 4.33 
Road stabilization (lime) 8 17 2.13 
Fill 2,840 11,200 3.95 
Snow and ice control 1,160 4,470 3.87 
Railroad ballast 199 1,140 5.72 
Other miscellaneous uses” 306 2,360 7.70 
Unspecified:” 
Reported 4,120 22,400 5.45 
Estimated 9,900 48,000 4.86 
Total or average 30,900 160,000 5.17 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes roofing granules. 
; Reported and estimated production without a breakdown by end use. 
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TABLE 6 
NEW YORK: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


Use 
l Í 2 
Concrete aggregates (including concrete sand) 


Asphaltic concrete aggregates and other bituminous mixtures 
Road base and covering? 
Fill 
Snow and ice control 
Other miscellaneous uses 
Unspecified:" 

Reported 

Estimated 

Total 


Concrete aggregates (including concrete sand) 
Asphaltic concrete aggregates and other bituminous mixtures 


Road base and covering" 
Fill 
Snow and ice control 
Other miscellaneous uses" 
Unspecified:” 

Reported 

Estimated 

Total 


Concrete aggregates (including concrete sand) 


Asphaltic concrete aggregates and other bituminous mixtures 


Ec 
Road base and covering 


Fill 
Snow and ice control 
Other miscellaneous uses" 
Unspecified: 
Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 


District | 
Quantity Value 
2,590 16,800 
W w 
155 681 
121 830 
91 1,120 
104 1,540 
540 3,000 
3,600 23,900 
District 4 
Quantity Value 
232 1,020 
259 824 
238 956 
334 92] 
102 366 
3 25 
117 43] 
1,300 5,400 
2,550 9,930 
District 7 
Quantity Value 
1,080 5,630 
W W 
1,180 4,810 
176 697 
135 47] 
182 1,170 
725 4,180 
2,400 12,000 
5,830 28,700 


Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 

"Includes road and other stabilization (cement and lime). 

*Includes railroad ballast and roofing granules. 

"Reported and estimated production without a breakdown by end use. 
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District 2 
Quantity Value 
770 6,770 
W W 
236 1,860 
104 460 
83 355 
149 1,130 
888 5,230 
1,300 7,000 
3,580 22,800 
District 5 
Quantity Value 
213 1,340 
W W 
W W 
354 1,740 
116 322 
324 1,380 
331 1,720 
430 2,000 
1.770 8,470 
District 8 
Quantity Value 
510 3,810 
W W 
550 3,140 
594 2,550 
74 247 
557 2,060 
1,920 9,150 
620 3,200 
4,830 24,100 
-- Zero. 


District 3 
Quantity Value 

469 2,900 
325 1,650 
508 1,840 
792 2,610 
239 996 
274 1,470 
28 149 
990 4,400 
3,630 16,000 

District 6 

Quantity Value 

941 6,300 
360 2,010 
737 3,110 
330 1,570 
286 887 
59 293 
5 32 
2,400 12.000 
5,110 25,900 
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THE MINERAL INDUSTRY OF NORTH CAROLINA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the North 
Carolina Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for North Carolina was $708 million, based upon preliminary 
U.S. Geological Survey (USGS) data, about a 3% decrease from 
that of 2001? and followed a 1.5% decrease from 2000 to 2001. 
For the sixth consecutive year, the State was 19th in rank among 
the 50 States in total nonfuel mineral production value, of which 
North Carolina accounted for about 2% of the U.S. total. 

In 2002, crushed stone remained North Carolina's leading 
nonfuel raw mineral, accounting for two-thirds of the State's 
total nonfuel mineral value. It was followed by phosphate 
rock, construction sand and gravel, industrial sand and gravel, 
and feldspar. Whereas industrial sand and gravel and kaolin 
showed increases in value for the year, most other nonfuel 
minerals remained relatively unchanged or showed decreases in 
production and value. 

In 2001, the largest increases occurred in the values of 
crushed stone (up about $7 million) and construction sand 
and gravel (up $2.4 million). Dimension stone, pyrophyllite, 
gypsum, and peat (descending order of change) also increased in 
value. The most significant decreases were those of phosphate 
rock (down about $12 million), common clay (down about $7.5 
million), and industrial sand and gravel (down slightly more 
than $2 million). 

Based upon 2002 USGS estimates of the quantities of 
minerals produced in the 50 States, North Carolina continued to 
lead the Nation in feldspar, mica, and pyrophyllite production, 
accounting for 4296, about 5095, and nearly all, of the U.S. 
total output, respectively. The State also remained third of four 
States that produce phosphate rock and eighth in the production 
of crushed stone. While North Carolina increased to 5th from 
8th in industrial sand and gravel and to 10th from 11th in 
gemstones, it decreased to 2d from 1st of two olivine-producing 
States and to 3d from Ist in the production of common 
clays. Additionally, the State was a significant producer of 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mincral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

^ Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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construction sand and gravel and dimension stone. Metal 
production in the State, especially that of primarv aluminum and 
raw steel, resulted from the processing of recycled materials or 
raw materials received from other domestic and foreign sources. 

The following narrative information was provided by the 
North Carolina Geological Survey? (NCGS). 


Commodity Review 


Alcoa, the world's biggest producer of aluminum, suspended 
production at a plant in Stanly County and eliminated 377 jobs 
because of difficult business conditions during 2002. Alcoa 
slowed production at its Badin plant before idling the facility on 
August 16. Casting operations at the plant ceased on December 
31, 2002. The Badin plant had operated since 1916. 

Zemex Corp., a producer of feldspar, mica, and quartz, 
announced in March 2003 that it had entered into an agreement 
with Peru's Cementos Pacasmayo S.A.A. for a Pacasmayo 
subsidiary to acquire all of the outstanding common shares 
of Zemex for a cash price of $8.80 a share. The value of the 
transaction, including Zemex's debt, was about $100 million. 
The transaction became effective by the end of May 2003. 

The U.S. Forest Service reported about 63,000 metric tons of 
mineral production during 2002. This production came from 
seven permits in Cherokee County (dimension stone), Clay 
County (sand and gravel), Graham County (dimension stone and 
sand and gravel), Jackson County (dimension stone), Macon 
County (dimension stone), and Montgomery County (dimension 
stone). 

On August 23, 2002, 3M Co. hosted a grand opening and 
public tour of its roofing granule manufacturing site. The 81- 
hectare site near Pittsboro in Chatham County employed about 
40 people. The Luck Stone Co., adjacent to 3M, mined a green- 
colored andesite that is used onsite by 3M to produce roofing 
shingle granules. Luck Stone also blends volcanic tuffs with 
volcanic rock types for aggregate use. 

Three brick plants in North Carolina use robots. Two of the 
automated plants were near Raleigh (Triangle Brick Co.'s Merry 
Oaks plant and General Shale Brick's Brickhaven plant). The 
other automated plant, operated by Triangle Brick Co., was in 
the Charlotte area and 1s known as the Wadesboro plant. 

General Shale Brick announced in February 2003 that it 
was closing its 74-year-old Burlington plant and moving its 
production to Sanford. At least 45 workers will lose their 
jobs. General Shale Brick, the Nation's second largest brick 
manufacturer, also said it planned to invest several million 
dollars to increase production at its Brickhaven plant in Sanford, 
which was built in 1996. When the upgrades are completed 


Jeffrey C. Reid, Senior Geologist for Minerals and Geographic Information 
Systems, authored the text of the State mineral industry information provided by 
the North Carolina Geological Survey. 


in 2003, the company expects to boost production at the plant 
by 50% to 90 million bricks per year. Because of automation 
at the Sanford plant, the Johnson City, TN-based company 

will not hire any additional workers. The 40 employees at the 
Brickhaven plant make premium-facing bricks for housing and 
architectural bricks used in commercial structures in North 
Carolina, South Carolina, and Virginia. General Shale Brick 
holds 15.4% of the U. S. brick market share, according to the 
company. General Shale Brick acquired its Sanford plants in 
2000 when it bought Sanford-based Cherokee Sanford, the sixth 
largest brickmaker in the Nation. 


Government Programs 


The North Carolina State University Minerals Research 
Laboratory (MRL) in Asheville completed a report entitled 
“History of Mining in Western North Carolina.” The 
publication contains firsthand accounts of the history of mining 
in western North Carolina from interviews with 12 pioneering 
minerals-processing veterans. The report emphasizes feldspar, 
mica, phosphate, and quartz. The MRL plans to post the report 
on its Internet site at URL http://www.engr.ncsu.edu/mrl/. 

The MRL also conducted studies on boiler ash, clay, feldspar, 
fly ash, garnet, iron oxide, kaolin, mica, phosphate, pumice, 
quartz, sand and gravel, smectite, and tantalite. The MRL, 

in cooperation with the NCGS, was close to completing an 
integrated mineral-processing and geology report of a glass sand 
resource in Richmond County. 


The most recent mine permit statistics are for 2001 when 886 
mines were permitted. Crushed stone (143 mines) and sand 
and gravel (579 mines) composed the bulk of permitted mines. 
Other permitted mines were in brick clay (43), dimension stone 
(14), flag stone (7), feldspar (6), gemstones (7), instream sand 
dipping (27), instream sand dredging (33), lithium (1), mica (2), 
olivine (6), other (borrow pits) (9), peat (3), phosphate (2), and 
pyrophyllite (4). 

Hedrick Industries Inc. won the 2002 Mining Stewardship 
Award in the Public Outreach and Education categories. The 
company won the award for its outreach efforts at the Colburn 
Minerals Museum and at several of its quarries. Hedrick 
Industries also won the 2001 National Association of State 
Land Reclamationists’ Outreach Award and the 2001 Interstate 
Mining Compact Commission’s Minerals Education/Outreach 
Award. 

Vulcan Materials Co.’s Cabarrus Quarry in Cabarrus County 
was the 2003 winner of the Mining Stewardship Award in the 
Public Outreach and Environmental Enhancement categories. It 
was the first quarry in North Carolina to receive the Wildlife and 
Industry Together certification from the North Carolina Wildlife 
Federation. The company developed a Boy Scout campground 
in the buffer portion of its quarry operation and created various 
butterfly gardens and wildlife habitats throughout the site, with 
cooperation from State and Federal agencies as well as the 
surrounding community. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NORTH CAROLINA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral Quantity 
Clays: 
Common 2,430 
Kaolin 
Feldspar metric tons 
Gemstones NA 
Gypsum, crude 
Mica, crude 
Sand and gravel: 
Construction 12,000 
Industrial 1,480 
Stone: 
Crushed 69,500 
Dimension metric tons 40,500 


Combined values of olivine, peat, phosphate rock, 
pyrophyllite (crude), and values indicated by 


symbol W XX 
Total XX 


2000 2001 2002? 

Value Quantity Value Quantity Value 
18,600 2,340 11,100 2,090 10,400 
W 47 ° 517. 41 W 
W 344,000 19,400 341,000 19,200 
372 NA 284 NA 280 
-- 7] 788 64 519 
W 51 3,890 40 3,060 
59,100 12,400 61,500 11,300 57,300 
28,300 1,300 26,000 1,760 29,700 
478,000 69,300 485,000 65,800 470,000 
16,800 41,500 18,200 37,500 16,200 
143,000 XX 106,000 XX 101,000 
744,000 XX 733,000 XX 708,000 


"Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three si gnificant digits; may not add to totals shown. 
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Kind 

Limestone 
Dolomite 
Granite 
Traprock 
Quartzite 
Slate 
Volcanic cinder and scoria 
Miscellaneous stone 

Total or average 


TABLE 2 


NORTH CAROLINA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 
Number Quantity Number 
of (thousand Value Unit of 
quarries metric tons) (thousands) value quarries 
ll 5,710 $38,400 $6.73 11 
| 325 2,170 6.66 | 
74° 51,400" 358,000" 6997" 74 
6 5,330 39,600 7.43 6 
p W W 8.19 | 
2 W W 6.6] 2 
l W W 6.61 | 
7° 3,940 ' 20,100" 5.11" 6 
XX 69,500 478,000 6.88 XX 


2001 
Quantity 


(thousand 


metric tons) (thousands) 


5,930 
347 
51,500 
5,050 
W 

W 

W 
3,680 
69,300 


"Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


'Data are rounded to no more than three si gnificant digits, except unit value; may not add to totals shown. 
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Value 


$40,600 
2,340 
367,000 
38,100 
W 

W 

W 
17,700 
485,000 
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TABLE 3 
NORTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W $4.19 
Riprap and jetty stone 609 $6,180 10.14 
Filter stone 254 1,700 6.68 
Other coarse aggregates 255 1,420 5.57 
Total or average 1,120 9,290 8.31 
Coarse aggregate, graded: 
Concrete aggregate, coarse 3,460 24,800 7.17 
Bituminous aggregate, coarse 2,180 17,900 9.04 
Bituminous surface-treatment aggregate 2,010 17,400 8.68 
Railroad ballast 1,230 6,830 5.57] 
Other graded coarse aggregates 4,000 39,000 9.75 
Total or average 12,900 108,000 8.37 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 170 1,340 7.87 
Stone sand, bituminous mix or seal W W 8.99 
Screening, undesignated 2,210 12,700 5.73 
Other fine aggregates 803 6,570 8.18 
Total or average 3,180 20,600 6.46 
Coarse and fine aggregates: 
Graded road base or subbase 8,340 49,000 5.88 
Unpaved road surfacing W W 8.41 
Terrazzo and exposed aggregate W W 18.28 
Crusher run or fill or waste 894 7,850 8.79 
Roofing granules W W 5.92 
Other coarse and fine aggregates 3,020 18,600 6.15 
Total or average 12,300 75,400 6.16 
Other construction materials 69] 5,510 7.97 
Agricultural, poultry grit and mineral food (2) (2) 3.58 
Unspecified:? 
Reported 37,000 250,000 6.76 
Estimated 1,400 9,600 6.81 
Total or average 38,400 260,000 6.76 
Grand total or average 69,300 485,000 7.00 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


NORTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)’ 
Coarse aggregate, graded” 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregate" 
Other construction materials 
Agricultural" 
Unspecified:' 
Reported 
Estimated 
Total 


Construction: 


Coarse aggregate (+1 1/2 inch) 


Coarse aggregate, graded” 
Fine aggregate (-3/8 inch)* 
Coarse and fine aggregate” 
Other construction materials 
Agricultural" 
Unspecified: ’ 
Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


District | 
Quantity Value 
W W 
W W 
W W 
W W 
49 538 
3,000 20,700 
350 2,300 
11,900 91,500 
District 3 
Quantity Value 
W W 
W W 
W W 
W W 
15,800 107,000 
990 6,700 
23,200 147,000 


District 2 o 
Quantity Value — 
W W 
W W 
W W 
W W 
642 4,970 
W W 
18,100 12,100 
80 530 — 
34,100 245,000 _ 
Unspecified districts _ 
Quantity Value 
163 1,100 
163 1,100 - 


"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other 


graded coarse aggregates. 


“Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 


“Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved 


road surfacing, and other coarse and fine aggregates. 
“Includes poultry grit and mineral food. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
NORTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 3,810 $17,900 $4.69 
Plaster and gunite sands 54 278 5.15 
Concrete products (blocks, bricks, pipe, decorative, etc.) 571 2,390 4.18 
Asphalt concrete aggregates and other bituminous mixtures 617 2,140 3.47 
Road base and coverings 1,620 5,750 3.55 
Fill 738 1,740 2.36 
Snow and ice control 33 135 4.09 
Other miscellaneous uses? 309 4,200 13.60 
Unspecified: 
Reported 2,570 18,000 6.99 
Estimated 2,100 9.000 4.38 
Total or average 12,400 61,500 4.97 
!Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes road and other stabilization (lime). 
*Includes filtration and railroad ballast. 
*Reported and estimated production without a breakdown by end use. 
TABLE 6 
NORTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District ] District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” W W W w 3,380 14,800 
Asphaltic concrete aggregates and road base materials” W W W W 1,690 4,250 
Other miscellaneous uses” 536 5,660 1,370 7,680 775 2,100 
Unspecified:” 
Reported 74 123 1,660 15,200 835 2,660 
Estimated -- -- 510 2,000 1,500 7,000 
Total 610 5,780 3,540 24,900 8,230 30,800 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

*Includes fill, filtration, railroad ballast, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NORTH DAKOTA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the North 
Dakota Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for North Dakota was $38.7 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 16% 
increase from that of 2001: and followed a 5.4% decrease in 
2001 from 2000. 

North Dakota’s leading nonfuel mineral by value in 2002 
continued to be construction sand and gravel. This high-volume 
low-value commodity accounted for about three-fourths of the 
State’s nonfuel mineral production value. Lime was second by 
value, and crushed stone was third. In 2002, lime led the State’s 
increase in value. The State’s drop in value in 2001 resulted 
from decreases in the values of construction sand and gravel and 
lime. Most other nonfuel mineral showed slight increases (table 
l). 

The following narrative information was provided by the 
North Dakota Geological Survey: (NDGS). 


Commodity Review 


Industrial Minerals 


During 2002, 15 surface mining operators in North Dakota 
reported information to the State Soil Conservation Committee 
(SSCC). (The SSCC collects production data by volume, 
unlike the USGS, which collects data by mass or metric tons 
produced.) Based on these reports, 82 hectares (ha) were 
affected. The quantity of minerals mined included 994,000 
cubic meters (m°) of sand and gravel, 155,000 m3 of clay, 1,710 
m? of scoria, and 61,200 m? of crushed stone, totaling 1.21 
million m3 of mineral material. From 43 pits ranging in size 
from more than 0.1 ha to 14 ha, a total of about 177,000 m? of 
overburden were disturbed. 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists' names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

*Edward C. Murphy, Geologist, authored the text of State mineral industry 
information provided by the North Dakota Geological Survey. 
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Common Clays.— Well over one-half (67%) of the clay 
mined in North Dakota during this period, slightly more than 
100,000 m°, was used to construct dikes and raise roads in the 
flooded area of Devils Lake. Water levels in this closed-basin 
lake have risen more than 8 meters since 1993 and caused more 
than $300 million in damages to businesses, homes, and roads. 
The Hebron Brick Plant in Morton County continued to be the 
largest consumer of clay in North Dakota. In 2002, Hebron 
Brick Co. mined about 45,600 m? of clay, at least one-half of 
which was kaolinite. 

Leonardite.—Leonardite is an oxidized lignite. 
Georesources, Inc. of Williston and American Colloid Co. 
with mines in Scranton and Hayne and a processing plant in 
Gascoyne were the only leonardite mining operations In North 
Dakota. The two companies produced a combined total of 
nearly 46,000 metric tons (t) of leonardite in 2002, slightly less 
than the previous year’s production. Leonardite 1s processed 
and used as a dispersant and for viscosity control in oil well 
drilling muds, as a stabilizer for ion-exchange resins in water 
treatment, and as a soil conditioner. 

Other Industrial Minerals.— The coal gasification plant 
located near Beulah continued to operate an anhydrous ammonia 
plant. The anhydrous portion of the plant, in operation since 
spring 1997, has the capacity to produce 1,200 metric tons per 
day (t/d) of anhydrous ammonia. The plant averaged about 660 
td during 2002. Total production of anhydrous ammonia in 
2002 was slightly more than 240,000 t. In 2002, the gasification 
plant also produced more than 3.5 million liters (ML) of krypton 
and xenon; approximately 14.1 ML of phenol; 13.6 ML of 
cresylic acid; 8.9 ML of naptha; and about 198,000 liters of 
nitrogen. Additionally, ammonium sulfate production from 
the stack gas scrubber was slightly more than 88,000 t, and the 
plant shipped about 24,000 million standard cubic feet of carbon 
dioxide for use in enhanced oil field recovery. 


Legislation and Government Programs 


The SSCC, as designated by the State legislature, continued to 
administer the Surface Mining Report Law, which required any 
person conducting surface mining operations for minerals other 
than coal to comply with the reporting requirements of North 
Dakota Century Code chapter 38-16. Minerals included under 
the law remain cement rock, clay, gravel, limestone, manganese, 
molybdenum, peat, potash, pumicite, salt, sand, scoria, stone, 
sodium sulfate, zeolite, and other minerals except coal. The 
SSCC has the regulatory authority to administer the reporting 
requirement, while the actual regulatory authority for most of 
these mining activities rests with the North Dakota Geological 
survey. The law requires that any person or company that 
within 1 calendar year removes 7,650 m? (10,000 cubic yards) 
or more of earthen materials or products (including overburden) 
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affecting 0.2 ha (0.5 acre) or more in combined mining 
operations must report the particulars of its surface mining 
activities. Some operators of smaller operations cooperate by 
voluntarily submitting summary reports to the SSCC although 
not required to by law. Nevertheless, because not all operations 
report, the summary of surface mining statistics presented above 
is a conservative estimate of the amount of nonfuel minerals 


mined in North Dakota in 2002. 

The NDGS continued the process of entering all geologic 
information from its subsurface mineral program into a 
computerized database. This information was used for a number 
of purposes, including redefining the State’s lignite and uranium 
resources and generating source and other information on the 
State’s nonfuel minerals (clay, leonardite, sand and gravel, and 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NORTH DAKOTA’? 


(Thousand metric tons and thousand dollars) 


2000 


Mineral Quantity 

Clays, common 79 
Gemstones NA 
Lime 176 
Sand and gravel: 

Construction 10,600 

Industrial l 
Combined values of stone [crushed limestone, volcanic 

cinder, and miscellaneous (2000-01) and crushed 

volcanic cinder (2002)] and values indicated by 

symbol W XX 

Total XX 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 


2001 2002? 

Value Quantity Value Quantity Value 
w 68 w w w 
3 NA 3 NA 4 
7.000 184 6,360 179 11,500 
27,800 10,300 26,300 10,300 26,700 
w w w w w 
410 XX 623 XX 554 
35,200 XX 33,300 XX 38,700 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
NORTH DAKOTA: CRUSHED STONE SOLD OR USED, BY KIND 


2000 2001 

Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone l W W W l W W W 
Volcanic cinder and scoria 2 W W W W W W 
Miscellaneous stone 3 W W W 3 W W W 
Total or average XX W W W XX W W W 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
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TABLE 3 
NORTH DAKOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate, graded: 
Bituminous aggregate (coarse) W w $4.08 
Railroad ballast w w 8.24 
Coarse and fine aggregates, graded road base or subbase w w 8.13 
Other miscellaneous uses and specified uses not listed W W 4.68 
Unspecified, reported’ W w 3.68 
Total or average w W 4.71 


W Withheld to avoid disclosing company proprietary data. 
‘Reported production without a breakdown by end use. 


TABLE 4 
NORTH DAKOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 185 $1,060 $5.74 
Asphalt concrete aggregates and road base materials 2,870 6,530 2.28 
Fill’ 179 225 1.26 
Unspecified:” 
Reported 82 261 3.18 
Estimated 7,000 18,000 2.59 
Total or average 10,300 26,300 2.54 


‘Data are rounded to no more than three significant digit, except unit value; may not add to totals shown. 
“Includes snow and ice control. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF OHIO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Ohio 
Department of Natural Resources, Division of Geological Survey, for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Ohio was $1.06 billion, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 2% increase 
from that of 2001? and followed a 4.1% increase from 2000 to 
2001. The State remained 12th in the Nation in total nonfuel 
raw mineral production value, of which Ohio accounted for 
more than 2.5% of the U.S. total. 

In 2002, crushed stone by value remained Ohio’s leading 
nonfuel mineral, followed by construction sand and gravel, 
salt, lime, cement (portland and masonry), and industrial sand 
and gravel (in descending order of value). Crushed stone and 
construction sand and gravel accounted for about 58% of the 
State’s total nonfuel raw mineral production value. In 2001, 
increases in salt, crushed stone, lime, and dimension stone, 
up about $30 million, $12 million, $8 million, and $2 million, 
respectively, led the State’s increase in nonfuel mineral value for 
the year. The largest decreases in value were those of cement, 
down about $5 million, and gypsum and industrial sand and 
gravel, down about $2 million each (table 1). 

Compared with USGS estimates of the quantities produced in 
the other 49 States during 2002, Ohio remained second (of two 
producing States) in fire clay, third in lime, fourth in salt, and 
fifth in construction sand and gravel and common clays. While 
the State rose to 6th from 7th in crushed stone, it decreased to 
10th from 9th in industrial sand and gravel. In addition, Ohio 
continued to be a significant producer of portland and masonry 
cements and dimension stone. The State’s mines produced 
exclusively industrial minerals and coal; any metals, especially 
aluminum and steel, produced in the State were processed from 
materials received from other domestic and foreign sources. In 
2002, Ohio continued to be the Nation’s second leading raw- 
steel-manufacturing State with an estimated output of about 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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13.3 million metric tons (Mt) of raw steel, as reported by the 
American [ron and Steel Institute. Based upon USGS annual 
data, the State dropped to third from second in the production of 
primary aluminum in 2002. 

The Ohio Department of Natural Resources, Division of 
Geological Survey (ODGS) provided the following narrative 
information.’ The Ohio nonfuel mineral industry employed 
more than 5,600 people during 2002. 


Commodity Review 


Industrial Minerals 


Clay and Shale.—Ohio’s clay and shale industry continued 
to thrive, although at a slower pace than in recent years. Belden 
Brick Co. was the largest producer of building brick in the 
State; its seven plants in Tuscarawas County had a capacity 
to produce 225 million bricks per year. Significant brick 
producers were also located in Licking and Marion Counties. 
Niche-market operators, such as Richland Moulded Brick Co. 
(historical-style building brick) in Richland County and Dome 
Minerals, Inc. (pavers) in Columbiana County, enjoyed steady 
growth. Specialty clays, particularly for a rejuvenated art- 
pottery industry in southeast Ohio, were in demand. Cement 
manufacture and lightweight-aggregate applications continued 
to use large quantities of Ohio clay and shale. 

Salt.—Most of the decline in Ohio’s salt production could be 
attributed to a labor dispute during the spring and summer at 
Cargill Inc.’s large underground rock salt mine in Cleveland. 

Sand and Gravel.—The largest sand and gravel operation in 
2002 was Olen Corp.'s Columbus Plant, which produced 2.2 Mt 
of aggregate from glacial outwash and kame terraces in southern 
Franklin County. One other operation located in Butler County 
produced nearly 2 Mt in 2002; several pits located throughout 
the State each produced more than 500,000 metric tons (t) of 
sand and gravel. Martin Marietta Aggregates led the State in 
sand and gravel production (8.7 Mt). Most of Ohio's 300 active 
sand and gravel operations were small to medium in size and 
served local markets. 

Consolidation in the Ohio aggregate industry continued in 
2002. Shelly Materials, Inc. (a subsidiary of Oldcastle Materials 
North America) purchased four central Ohio limestone quarries 
and two sand and gravel operations from Martin Marietta 
Aggregates. Shelly also purchased a limestone quarry and a 
sand and gravel operation from Chesterhill Stone Co. These 
acquisitions will solidify Shelly Materials' ranking as the 
second-leading producer of sand and gravel (behind Martin 


*Mark Wolfe, Geologist, authored the text of the State mineral industry 
information provided by the Ohio Division of Geological Survey. 


Marietta Aggregates) in Ohio and also make them the third 
largest producer of limestone and dolomite in the State, trailing 
only National Lime and Stone Co. and Hanson Aggregates 
Midwest, Inc. 

Sand, Industrial.—Ohio had an abundance of high-silica 
sandstones that can be used by the glass industry and for other 
industrial applications. Best Sand Corp. produced 573,000 
t of high-purity industrial sand from the Pennsylvanian-age 
Sharon conglomerate in Geauga County during 2002. Ogleby 
Norton Industrial Sands, Inc. produced more than 300,000 
t of high-silica sand from operations in Knox and Perry 
Counties. Production came from the Mississippian-age Black 
Hand sandstone and Pennsylvanian-age Massillon sandstone, 
respectively. 

Stone, Crushed and Dimension.—The State’s 121 active 
quarries produced 68.8 Mt of limestone and dolomite in 2002. 
Ohio’s largest limestone quarry in 2002 was Hanson’s Sandusky 
quarry located in Erie County. This quarry produced 4.0 Mt 
of aggregate from the Devonian-age Columbus and Delaware 
limestones. Seven additional quarries produced in excess of 2 
Mt of limestone and/or dolomite during 2002. National Lime 


and Stone again led the State in limestone and dolomite with a 
total production of 11.3 Mt from eight plants. The continuing 
strength in the national dimension-stone market helped Ohio 
sandstone dimension-stone operators to record a production 
increase of 16.1% in 2002, which was the highest level since 
1986. 


Government Programs 


The report on Ohio’s mineral industries, prepared annually 
by the ODGS, was available on the Internet at URL http: 
//www.ohiodnr.com/geosurvey. The report contained detailed 
production, employment, and geologic information on each 
industrial mineral operation in the State. A Web-based 
GIS version of the Ohio mineral industries map was under 
development; when completed, it will allow a user to directly 
access industrial minerals information residing in the database. 
Many other products were available on the ODGS Web site, 
including the new page-size Shaded Elevation Map of Ohio, 
Glacial Geology of Ohio map, and Ohio Karst Areas map. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN OHIO"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Cement: 

Masonry 92 

Portland 1,030 
Clays, common 1,370 
Gemstones NA 
Lime 1,850 
Sand and gravel: 

Construction 51,200 

Industrial 1,200 
Stone: 

Crushed 73,600 

Dimension metric tons 34,500 
Combined values of clay (fire), gypsum (crude), 

peat, salt XX 

Total XX 


“Estimated. PPrelimnary. NA Not available. XX Not applicable. 


' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2001 2002P 
Value Quantity Value Quantity Value 

11,000 * 74° 9,000 * 70 ° 9,000 ° 
83,300 * 1,040 80,400 * 990 * 77,000 ° 

7,380 1,320 7,400 1,850 8,200 

3 NA 3 NA 4 

106,000 1,900 114,000 1,850 119,000 

256,000 50,400 256,000 48,700 252,000 

32,800 1,120 30,700 1,010 29,500 

327,000 75,900 339,000 78,800 358,000 

3,050 30,700 5,150 30,000 5,090 

172,000 XX 198,000 XX 198,000 

999,000 XX 1,040,000 XX 1,060,000 


“Data are rounded to no more than three significant digits; may not add to totals shown. 
*Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
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TABLE 2 


OHIO: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 

Limestone” 92 64,000 $284,000 $4.44 92 66,500 $293,000 $4.41 
Dolomite 13 9.130 40,300 4.42 13 8,970 43,700 4.88 
Sandstone 7 459 2,210 4.82 6 38] 1,610 4.23 

Total or average XX 73,600 327,000 4.44 XX 75,900 339,000 446 
XX Not applicable. m 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes "limestone-dolomite" reported with no distinction between the two. 
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TABLE 3 


OHIO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE’ 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes waste material. 
‘Withheld to avoid disclosing company proprietary data; included in "Grand total." 
*Reported and estimated production without a breakdown by end use. 
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Unit 
value 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W 
Riprap and jetty stone 1,920 $9,360 
Filter stone 46 236 
Other coarse aggregates 169 679 
Total or average 2,140 10,300 
Coarse aggregate, graded: 
Concrete aggregate, coarse 3,860 17,500 
Bituminous aggregate, coarse 1,610 8,450 
Bituminous surface-treatment aggregate 299 1,530 
Railroad ballast 248 1,050 
Other graded coarse aggregates 1,190 5,360 
Total or average 7,200 33,800 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 172 614 
Stone sand, bituminous mix or seal 419 1,900 
Screening, undesignated 278 1,050 
Other fine aggregates 517 2,010 
Total or average 1,390 5,570 
Coarse and fine aggregates: 
Graded road base or subbase 4,490 18,200 
Unpaved road surfacing 1,880 7,430 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste 822 3,010 
Roofing granules w w 
Other coarse and fine aggregates 7.570 29,300 
Total or average 14,800 57,900 
Other construction materials” 3,450 14,800 
Agricultural: 
Agricultural limestone (3) (3) 
Other agricultural uses (3) (3) 
Chemical and metallurgical: 
Cement manufacture (3) (3) 
Lime manufacture (3) (3) 
Glass manugacture (3) (3) 
Dead-burned dolomite manufacture (3) (3) 
Flux stone (3) (3) 
Special: 
Asphalt fillers or extenders (3) (3) 
Whiting or whiting substitute (3) (3) 
Other fillers or extenders (3) (3) 
Other miscellaneous uses and specified uses not listed (3) (3) 
Unspecified:* 
Reported 26,700 127,000 
Estimated 9,700 42,000 
Total or average 36,400 169,000 
Grand total or average 75,900 339,000 


TABLE 4 
OHIO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch) 1,690 8,010 W W 190 1,100 W W 

Coarse aggregate, graded” 2,980 13,800 872 5,270 1,530 6,820 W W 

Fine aggregate (-3/8 inch) 526 2,340 W W 170 696 W W 

Coarse and fine aggregate" 5.480 20,200 W W 1,510 6,920 W W 

Other construction materials? 1,580 7,510 494 1,740 701 2,890 524 1,940 
Agricultural’ W W W W W W W W 
Chemical and metallurgical" W W W W W W W W 
Special’ W W W W W W " " 
Other miscellaneous uses W W W W W W W W 
Unspecified: ie 

Reported 5,770 29,700 3,220 15,300 4,060 18,400 9,250 42,000 

Estimated 6,000 26,000 1,400 6,200 950 4,200 -- -- 

Total 27,500 122,000 12,900 54,600 10,500 47,900 14,600 65,600 
District 5 District 6 Unspecified districts 
Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch) 89 439 w W -- -- 

Coarse aggregate, graded” W W 196 1,030 142 594 

Fine aggregate (-3/8 inch)" 164 607 158 562 - es 

Coarse and fine aggregate" 1,840 7,530 1,530 7,290 -- -- 

Other construction materials” 106 410 45 275 -- -- 
Agricultural’ W W W W -- -- 
Chemical and metallurgical? -- -- -- -- -- -- 
Special’ -- -- -- -- -- -- 
Other miscellaneous uses W W -- -- -- = 
Unspecified: ii 

Reported 90 405 4,340 21,500 -- T 

Estimated 230 1,000 1,100 4,800 -- Be 

Total 2,840 11,700 7,490 36,100 142 594 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregates. 
"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 

"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, 
and other coarse and fine aggregates. 

“Includes waste material. 

"Includes agricultural limestone and other agricultural uses. 

“Includes cement manufacture, dead-burned dolomite manufacture, flux stone, glass manufacture, and lime manufacture. 

"Includes asphalt fillers or extenders, whiting or whiting substitute, and other fillers and extenders. 

Reported and estimated production without a breakdown by end use. 
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TABLE 5 


OHIO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 8,520 $42,600 $5.00 
Plaster and gunite sands 258 1,730 6.72 
Concrete products (blocks, bricks, pipe, decorative, etc.) 412 2,400 5.81 
Asphalt concrete aggregates and other bituminous mixtures 3,130 15,400 4.92 
Road base and coverings 2,720 15,300 5.61 
Road stabilization (cement) 75 361 4.81 
Road stabilization (lime) 8 41 5.13 
Fill 4,470 21,700 4.85 
Snow and ice control 53 270 5.09 
Roofing granules 6 72 12.00 
Filtration 113 714 6.32 
Other miscellaneous uses” 692 4.280 6.18 
Unspecified:" 
Reported 24,300 125,000 5.12 
Estimated 5,600 26,000 4.67 
Total or average 50,400 256,000 5.07 
[Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes roofing granules. 
"Reported and estimated production without a breakdown by end use. 
TABLE 6 
OHIO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District ] District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 363 1,800 2,630 14,900 2,380 11,300 
Asphaltic concrete aggregates and other bituminous mixtures W W 1,280 6,690 W W 
Road base and coverings” W W 605 3,870 553 3,060 
Fill 268 1,230 908 5,240 1,750 6,220 
Snow and Ice control -- -- 4 26 W w 
Other miscellaneous uses" 190 1,050 286 2,030 729 3,730 
Unspecified:” 
Reported 346 1,310 2,900 15,900 10,400 51,900 
Estimated 130 590 2,100 10,000 2,000 8,600 
Total 1,300 5,990 10,700 58,900 17,900 84,800 
District 4 District 5 District 6 
Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” 1,230 6,370 1,710 7,640 877 4,630 
Asphaltic concrete aggregates and other bituminous mixtures w W 615 2,360 64 321 
Road base and coverings” W W 840 4,160 246 1,400 
Fill 1,160 7,240 358 1,650 24 103 
Snow and ice control W W 35 186 W W 
Other miscellaneous uses” 1,060 6,000 238 1,260 51 257 
Unspecified:” 
Reported 3,430 18,100 4,160 22,000 3,020 15,300 
Estimated -- -- 860 4,300 510 2,600 
Total 6,880 37,700 8,820 43,600 4,790 24,600 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

"Includes road and other stabilization (cement and lime). 

*Includes filtration, railroad ballast, and roofing granules. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF OKLAHOMA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Oklahoma Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel raw mineral 
production for Oklahoma was $462 million, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
about a 3% decrease from that of 2001? and followed a 1.1% 
increase from 2000 to 2001. The State rose in rank to 28th from 
29th among the 50 States in total nonfuel mineral production 
value, of which Oklahoma accounted for more than 1% of the 
U.S. total. 

In 2002, crushed stone continued to be Oklahoma’s leading 
nonfuel mineral commodity, accounting for nearly two-fifths 
of the State’s total nonfuel mineral production value. Based 
upon value, crushed stone was followed by cement (masonry 
and portland), construction sand and gravel, industrial sand and 
gravel, gypsum, and iodine. The combined values of three of 
Oklahoma’s four major construction materials—crushed stone, 
construction sand and gravel, and gypsum (descending order 
of value) —accounted for more than 50% of the total value. 
Most of the State’s decrease in value resulted from a drop in the 
production and value of portland cement. Further information 
regarding portland cement was withheld to protect company 
proprietary data. 

In 2001, increases In the values of crushed stone (up $11 
million) and construction sand and gravel (up more than $8 
million) led the State’s increase in nonfuel mineral value for the 
year, which was moderated somewhat by decreases in the values 
of gypsum, industrial sand and gravel, iodine, and portland 
cement. All other nonfuel minerals had changes in value of less 
than $1 million (table 1). 

Oklahoma’s mines exclusively produced industrial minerals; 
no metals were mined. Based upon USGS estimates of the 
quantities produced in the 50 States during 2002, Oklahoma 
remained the only State that produced iodine and continued to 
be first in gypsum; second of 4 States that produce tripoli; third 
of 3 States that produce crude helium, and fifth in feldspar. The 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change: related rankings may also change. 
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State decreased in rank to eighth from seventh in industrial 
sand and gravel and was a significant producer of crushed 
stone, portland and masonry and cements, construction sand 
and gravel, common clays, dimension stone, and gemstones 
(descending order of value). 

The narrative information that follows was provided by the 
Oklahoma Geological Survey? (OGS). Production data in the 
text that follows are those reported by the OGS based upon that 
agency's own surveys and estimates. Data may differ from 
some production figures or other data as reported to the USGS. 


Mining Employment 


The Oklahoma Department of Mines recorded that 264 
mine operators produced nonfuel minerals from 328 mines in 
the State in 2002; however, there were 422 permitted mining 
operations. Almost all were open pit mines, salt and iodine were 
produced from brine wells, helium was produced from natural 
gas wells, and one underground operation mined limestone. The 
mining industry in Oklahoma directly employed 26,794 persons 
in 2002 (excluding those employed by iodine and helium 
operators). 


Exploration 


In June, Boral Bricks, Inc. explored for clay resources at its 
Union City plant location in Canadian County. The plant was 
previously acquired from the Oklahoma Brick Corp. 


Commodity Review 


Clay and Shale.—Clay and shale, found abundantly 
throughout Oklahoma, are used mainly in the manufacture of 
brick and tile; stoneware and pottery manufacture accounts for 
a smaller portion of the clay usage. The major clay production 
is near the State’s two largest cities, Oklahoma City and 
Tulsa. The three counties with the highest output of clay are 
Muskogee, Creek, and LeFlore Counties (Oklahoma Department 
of Mines, 2002). 

Crushed Stone.—Texas Industries, Inc. (TXI) began 
operating its Mill Creek Oklahoma crushed stone plant in July 
2002, and the first rail shipment was sent in August. Exploration 
for the greenfield operation began in 1999 with the intention of 
supplying the Dallas-Fort Worth, TX, aggregate market. The 
Butterly Dolomite (Ordovician) is the principal unit mined at the 
Mill Creek operation. Plant capacity is 4.5 million metric tons 
per year, with slightly more than 1.8 metric tons per year (t/yr) 
scheduled for production in 2002. The Mill Creek operation can 
be modified to handle an additional 2 t/yr to 3 t/yr, depending 


?Stanley T. Krukowski, Industrial Minerals Geologist with the Oklahoma 
Geological Survey, authored the text of the State mineral industry information 
provided by that agency. 
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on market demand. A 1,800-meter-long rail loop built into the 
plant facilitated rail shipments to the Dallas-Fort Worth market, 
which accounted for 80% to 85% of production. 

The Oklahoma Aggregates Association (OKAA) successfully 
began its second year of operation after it was incorporated in 
July 2001. The OKAA represents the aggregate, dimension 
stone, construction material producers, and allied industries. 
The OKAA was founded to provide a medium through which 
the members could coordinate their efforts in discussing and 
resolving various problems of common concern and interest 
within the State including: governmental affairs, environmental 
safety, industry promotion and marketing, public image and 
internal and external communications, membership, materials 
specifications, and production. The association was run on 
a voluntary basis; however, OKAA began planning for a 
permanent director in 2002. Additional information about 
OKAA may be obtained through the World Wide Web at URL 
http://www.okaa.org. 

Gypsum.—Gypsum is a calcium sulfate compound used 
as a plaster for interior walls and wallboard, special plasters 
for medical and other uses, and as a retardant in cement 
manufacture, fillers, and soil conditioners. It’s found in large 
quantities as rock in western Oklahoma, principally in Blaine, 
Caddo, Comanche, Jackson, and Major Counties. Oklahoma is 
the largest gypsum-producing State (Oklahoma Department of 
Mines, 2002). 

Sand and Gravel.—Cardinal Glass Industries announced 
it had selected Durant, OK, for the site of its fourth float glass 
operation. Designed to melt 540 metric tons of glass per day, 
the plant would serve markets in Iowa, Mexico, and Texas. 
Construction of the plant was scheduled to start in 2003, with 
operations beginning in mid-2004. Plans called for 246 workers 
to be employed at the facility. Several raw materials required 
for float glass, such as cullet, dolomite, limestone, and silica 
sand, are produced in Oklahoma. 

Tripoli.— Tripoli is the general name for soft, porous silica 
found in sedimentary rocks in Ottawa County and neighboring 
parts of Arkansas and Missouri. Although it is primarily used 
as an abrasive, it is also used in concrete and as a paint filler. 
Oklahoma had one producer. The United States is self-sufficient 
in tripoli, and much of the product is exported (Oklahoma 
Department of Mines, 2002). 


Government Programs and Activities 


A recent OGS special publication on the metallic mineral 
resources of Oklahoma was published in 2002. It discusses 
the principal metallic minerals found in Oklahoma, including 
copper, lead, and zinc (Fay and Brockie, 2002). Gold, iron, 
manganese, silver, titanium, uranium, vanadium, and zirconium 
also occur in the State, but none were ever produced on a large 
scale. No metals have been mined in Oklahoma since 1976, but 
interest in their exploration and development continued. Copies 
of the publication may be purchased through OGS Publication 
sales by telephoning (405) 360-2886. 

The OGS continued its geologic mapping of the State in 
cooperation with the USGS under the STATEMAP component 
of the USGS National Cooperative Mapping Program. The 
geologic mapping program continued on a statewide, regional 
basis at a 1:100,000 scale, supplanting previously published 1: 
250,000-scale maps. The following 7.5-minute quadrangles 
were completed in 2002: Blanchard, Denver, Newcastle, and 
Norman. The focus of the geologic mapping project includes 
engineering, environmental, and natural resource issues. 

On November 6, 2002, OGS dedicated the new Oklahoma 
Petroleum Information Center (OPIC). OPIC was established 
with a $3 million gift from BP, along with all cores, samples, 
and materials from the BP (formerly Amoco Corp.) Tulsa 
Core Facility. Occupying the former Sysco Foods warehouse, 
corporate office, and conference/training center, OPIC will be 
the largest petroleum information center in the country by 2004 
when all OGS informational units are housed there. The BP 
grant allowed OGS to purchase and maintain the warehouse 
and to move and maintain the BP Amoco core collection. 

OGS publication sales and the OGS well data library were 

well established at OPIC by yearend. Plans also were made 

to relocate the following to OPIC: the OGS Core and Sample 
Library, an x-ray core scanner along with other analytical units, 
the Melton Collection of aerial photographs, and additional core 
and sample collections from various contributors. 
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TABLE I 
NONFUEL RAW MINERAL PRODUCTION IN OKLAHOMA”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 
Mineral Quantity Value Quantity Value 

Clays, common 757 2,060 783 1,910 
Gemstones NA 197 NA 197 
Gypsum, crude 2,830 23,500 2,630 21,300 
lodine, crude metric tons 1,470 21,500 1,290 18,400 
Sand and gravel: 

Construction 9,210 35,500 11,000 43,700 

Industrial 1,480 30,700 1,360 28,200 
Stone: 

Crushed 39,300 168,000 41,600 179,000 

Dimension metric tons 5,910 1,530 16,500 2,190 
Tripoli do. W W 11,700 2,100 
Combined values of cement (portland), feldspar, 

helium, lime, salt, and value indicated by 

symbol W XX 190,000 ' XX 181,000 

Total XX 473,000 XX 478,000 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 


OKLAHOMA: CRUSHED STONE SOLD OR USED, BY KIND! 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
Kind quarries X metric tons) (thousands) value quarries 

Limestone 41 31,200 $134,000 $4.28 41 32,900 
Dolomite 3 1,460 5,000 3.42 2 W 
Shell l w w 3.50 | W 
Granite 5 3,850 14,300 3.71 5 4,210 
Sandstone and quartzite 7 2,510 14.400 5.73 7 2.970 
Miscellaneous stone 2 W W 3.71 2 W 
Total or average XX 39,300 168,000 4.28 XX 41,600 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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2002* 


Quantity 


735 
NA 
2,570 
1,700 


10,700 
1,360 


40,700 
16,500 
11,700 


XX 
XX 


Value 
metric tons) (thousands) 
$139,000 


W 

W 
15,700 
17,700 
W 
179,000 


Value 
3,310 


19,800 
18,000 


43,200 
28,200 


179,000 
2,190 
2,100 


166,000 
462,000 
‘Revised. "Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


Unit 


value 


$4.24 
4.19 
3.64 
3.73 
5.95 
3.65 
430. 


TABLE 3 


OKLAHOMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Total or average 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials? 
Agricultural limestone 
Chemical and metallurgical, cement manufacture 
Other miscellaneous uses and specified uses not listed 
Unspecified:" 
Reported 
Estimated 
Total or average 
Grand total or average 
W Withheld to avoid disclosing company proprietary data; included with "Other." 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


*Withheld to avoid disclosing company proprietary data, included in "Grand total." 
*Includes building products. 
*Reported and estimated production without a breakdown by end use. 
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Quantity 
(thousand 


metric tons) (thousands) 


566 
9,990 
12,900 


12,400 

2,900 
15,300 
41,600 


Value 


$3,240 
173 
557 
3,970 


13,500 
W 
3,010 
37,800 
54,400 


(2) 
1,120 
8,950 


7,960 
(2) 
21,200 
85 

(2) 

(2) 

(2) 

(2) 


58,500 
11,000 
69,900 
179,000 


Unit 
value 


$5.54 
6.41 
5.57 
5.58 


5.73 
4.08 
5.31 
3.78 
4.21 


3.64 
4.13 
3.67 


5.30 
4.27 
4.03 
4.72 
17.64 
4.6] 
3.54 
4.68 


4.70 
3.9] 
4.55 
4.30 


TABLE 4 


OKLAHOMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT" 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)? 

Coarse aggregate, graded" 

Fine aggregate (-3/8 inch) 

Coarse and fine aggregate" 

Other construction materials’ 
Agricultural’ 


Chemical and metallurgical” 
Other miscellaneous uses and specified uses not listed 


Unspecified: M 
Reported 
Estimated 

Total 


Construction: 


Coarse aggregate (+1 1/2 inch)? 

Coarse aggregate, graded" 

Fine aggregate (-3/8 inch) 

Coarse and fine aggregate" 

Other construction materials’ 
Agricultural" 
Chemical and metallurgical" 
Other miscellaneous uses and specified uses not listed 
Unspecified: ii 

Reported 

Estimated 

Total 


District 2 


Quantity 


174 
4,510 
658 
2,610 


2,120 
8 
11,100 


District 5 


Quantity 


— 


= = z z 2 


3,040 
2,200 
8,340 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


'No crushed stone was produced in District 1. 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes filter stone, riprap and jetty stone, and other coarse aggregates. 


Value 


1,320 
22,900 
2,600 
13,900 
W 

W 


10,900 
30 
55,400 


Value 


958 


= = = = 


17,100 
8,800 
38,900 


2,260 
620 
4,400 


District 3 
Quantity 


Value 


11,000 
2,200 
19,000 


District 4 


Quantity 


5,020 
90 
17,800 


Value 


= = = z 


19,500 
330 


65,900 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregates. 
"Includes screening (undesignated), stone sand (bituminous mix or seal), and stone sand (concrete). 
“Includes crusher run (select material or fill), graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


"Includes building products. 

“Includes agricultural limestone. 

? Includes cement manufacture. 

"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


OKLAHOMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 4,230 $17,900 $4.24 
Plaster and gunite sands 52 287 5.52 
Concrete products (blocks, bricks, pipe, decorative, etc.) 37 234 6.32 
Asphalt concrete aggregates and other bituminous mixtures 374 1,140 3.06 
Road base and coverings 172 567 3.30 
Fill 854 1,560 1.83 
Other miscellaneous uses’ 68 603 8.87 
Unspecified:" 
Reported 2,370 10,800 4.57 
Estimated 2,900 11,000 3.68 
Total or average 11,000 43,700 3.96 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Includes snow and ice control. 
"Reported and estimated production without a breakdown by end use. 
TABLE 6 
OKLAHOMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 
(Thousand metric tons and thousand dollars) 
District 1 District 2 
Use Quantity Value Quantity Value 
Concrete aggregates and concrete products” 736 2,070 1,680 5,980 
Asphaltic concrete aggregates and road base materials 97 324 223 547 
Other miscellaneous uses? 173 368 298 809 
Unspecified:* 
Reported 3 54 482 1,330 
Estimated 460 2.000 1.100 3,300 
Total 1.470 4,780 3,800 12,000 
Districts 3 and 5° District 4 
Quantity Value Quantity Value 
Concrete aggregates and concrete products” 194 804 1,710 9,610 
Asphaltic concrete aggregates and road base materials 159 727 66 113 
Other miscellaneous uses” 109 367 342 621 
Unspecified:* 
Reported 114 439 1,770 9,000 
Estimated 660 3,000 630 2,300 
Total 1,240 5,360 4,520 21,600 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes fill and snow and ice control. 

*Reported and estimated production without a breakdown by end use. 

*Districts 3 and 5 are combined to avoid disclosing company proprietary data. 
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THE MINERAL INDUSTRY OF OREGON 


In 2002, the estimated value' of nonfuel mineral production 
for Oregon was $320 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a 5% increase from 
that of 2001: and followed a 2% increase from 2000 to 2001. 
The State rose to 34th from 36th in rank among the 50 States 
in total nonfuel mineral production value, of which Oregon 
accounted for about 1% of the U.S. total. 

Industrial minerals accounted for all of Oregon’s nonfuel raw 
mineral and material production. In 2002, crushed stone and 
construction sand and gravel, by value, remained the State’s 
two leading nonfuel mineral commodities, followed by portland 
cement, diatomite, and lime (descending order of value). The 
former two accounted for nearly 70% of Oregon’s total nonfuel 
mineral value, while all five combined represented about 96% 
of the State’s total raw nonfuel mineral economy. Increases 
in the production and values of crushed stone and construction 
sand and gravel more than balanced out decreases in those of 
portland cement and lime, resulting in the net increase in value 
for the year. 

In 2001, portland cement showed the largest increase in 
value, about $5 million, followed by increases in the values of 
construction sand and gravel, crushed stone, and pumice and 


'The terms *nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


“Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


OREGON—2002 


pumicite (descending order of change), which more than offset a 
significant decrease in lime. The value of gemstones increased 
by 37% (table 1). 

Based upon USGS estimates of the quantities of raw minerals 
produced in the United States during 2002, Oregon remained 
second in perlite, third in diatomite and zeolites, and fifth in talc. 
The State was fourth, while nearly tied for third, in gemstones 
(by value); decreased to second from first among six States 
that produce pumice and pumicite; and produced significant 
quantities of construction sand and gravel and crushed stone 
(descending order of value). During 2000 and 2001 no emery 
was produced in Oregon. The Nation’s sole emery producer 
was limited in its ability to operate its claims beginning in 2000 
owing to a long forest fire season, but production resumed in 
2002. Raw steel was produced in Oregon but was processed 
from materials obtained from other domestic and foreign 
sources. Aluminum had been similarly produced up until 2001. 
Production ceased by the end of 2000 owing to escalated energy 
costs in the western and northwestern United States; in 2000, 
Oregon had ranked 13th of 14 primary aluminum-producing 
States. 

The following narrative information was provided by the 
Oregon Department of Geology and Mineral Industries? No 
new nonfuel mineral discoveries were announced, and there 
were very few changes in nonfuel mineral activity in Oregon 
in 2002. Among the changes was the acquisition by local 
investors of the former Bristol Silica quarry near Gold Hill in 
Jackson County. Commencement of operations was planned 
for 2003. The initial market for the silica product will be a fiber 
cement siding producer in White City. Advanced Aggregates, 

a producer of crushed stone and landscaping material from a 
marble quarry in Jackson County, acquired a guillotine and a 
bridge saw and began the production and marketing of sawn 
and split face blocks. Globe Metallurgical, Inc., a silicon metal 
producer in Springfield, remained idle owing to regional power 
shortages and depressed aluminum production in the region. 
Globe’s primary market had been aluminum alloy producers. 


‘Ronald Geitgey, Economic/Industrial Minerals Geologist with the Oregon 
Department of Geology and Mineral Industries, authored the text of the State 
mineral industry information provided by that agency. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN OREGON"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 227 632 237 662 237 662 ° 
Gemstones NA 856 NA 1.170 NA 1,240 
Sand and gravel, construction 16,500 97,000 17,300 99,200 18,500 108,000 
Stone, crushed 20,800 98,900 20,800 100,000 23,200 114,000 
Zeolites metric tons (3) NA (3) NA (3) NA 
Combined values of cement (portland), clays 

(bentonite), diatomite, emery (2002), lime, perlite 

(crude), pumice and pumicite, and talc (crude) XX 102,000 XX 103,000 XX 96,200 

Total XX 299,000 XX 305,000 XX 320,000 


“Estimated. PPreliminary. NA Not available. XX Not applicable. 

‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 

*Withheld to avoid disclosing company proprietary data. 


TABLE 2 
OREGON: CRUSHED STONE SOLD OR USED, BY KIND ' 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 2 W W $5.28 2 W W $4.60 
Calcareous marl l 100 $338 3.38 l 122 $437 3.58 
Shell l W W 9.10 ] W W 4.69 
Granite 6 W W 4.06 6 W W 3.96 
Traprock 178 ' 17,800 ' 83,900 ' 4.72 ' 148 16,200 80,200 4.94 
Volcanic cinder and scoria Ze W W 5.83 l W W 4.52 
Miscellaneous stone 24° 1,400 ' 6,670 ' 4.76 ' 26 3,060 13,600 4.44 
Total or average XX 20,800 98,900 4.75 XX 20,800 100,000 4.83 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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OREGON: CRUSHED STONE SOLD OR USED BY PRODUCERS, BY USE! 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Total or average 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Total or average 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Roofing granules 
Other coarse and fine aggregates 
Total or average 
Other construction materials 


Chemical and metallurgical, cement manufacture 


Unspecified:" 


Reported 
Estimated 
Total or average 
Grand total or average 


Quantity 


(thousand 


1,020 
7,050 
7 

(2) 


6,440 
4,000 


10,400 
20,800 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


Value 
metric tons) (thousands) 


239 
1,230 
1,470 


26,700 
2,420 
3,270 

W 
4,770 
37,200 
23 

(2) 


30,200 
18,000 
48,300 
100,000 


Unit 
value 


$3.54 
5.15 
4.06 
5.29 
4.87 


4.11 
4.64 
4.13 
4.86 
6.29 
4.93 


5.56 
3.57 
7.85 
6.57 


5.40 
4.60 
5.81 
5.84 
4.69 
5.28 
3.29 
3.62 


4.69 
4.58 
4.65 
4.83 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


Withheld to avoid disclosing company proprietary data; included in "Grand total." 


"Reported and estimated production without a breakdown by end use. 
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TABLE 4 
OREGON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 
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District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) 603 2,930 W W W W 
Coarse aggregate, graded" 39] 2,150 W W W W 
Fine aggregate (-3/8 inch j 140 1,020 W W -- -- 
Coarse and fine aggregates” 4,140 24,700 1,250 5,300 516 2,430 
Other construction materials -- -- 7 23 -- -- 
Chemical and metallurgical® -- -- -- -- -- -- 
Unspecified: ’ 
Reported 3,720 16,900 673 2,850 914 4,040 
Estimated 3,200 15,000 450 2,100 160 730 
Total 12,200 62,300 2,850 12,600 1,670 7,520 
District 4 Unspecified districts 
Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) W W -- -- 
Coarse aggregate, graded? W W -- -- 
Fine aggregate (-3/8 inch) W W -- -- 
Coarse and fine aggregates” 437 1,730 708 3,030 
Other construction materials -- -- -- -- 
Chemical and metallurgical” W W -- -- 
Unspecified: 
Reported 152 1,820 983 4,580 
Estimated 140 650 -- -- 
Total 2,370 10,300 1,690 7,610 
W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other 
graded coarse aggregates. 
^Includes screening (undesignated), stone sand (bituminous mix or seal), and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and fine aggregates. 
*Includes cement manufacture. 
"Reported and estimated production without a breakdown by end use. 
TABLE 5 
OREGON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products^ 3,080 $24,000 $6.03 
Asphalt concrete aggregates and other bituminous mixtures 1,800 11,300 6.25 
Road base and coverings 4,530 25,900 5.72 
Fill 859 2,970 3.46 
Snow and ice control 4 29 7.25 
Other miscellaneous uses 410 2,330 5.68 
Unspecified:" 
Reported 3,240 18,600 5.74 
Estimated 2,500 14,000 5.62 
Total or average 17,300 99.200 5.72 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 
Reported and estimated production without a breakdown by end use. 
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TABLE 6 
OREGON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” 2,570 14,600 654 4,930 445 3,060 
Asphaltic concrete aggregates and road base materials 4,230 23,800 738 5,700 746 4,680 
Fill 695 2,210 95 447 29 203 
Snow and ice control -- -- -- -- -- -- 
Other miscellaneous uses 392 2,190 19 133 (3) (3) 
Unspecified:" 
Reported 2,760 16,800 -- -- -- -- 
Estimated 1,600 9,000 140 890 280 1,700 
Total 12,300 68,600 1,640 12,100 1,500 9,690 
District 4 Unspecified districts 
Quantity Value Quantity Value 
Concrete aggregates and concrete products” 315 1,440 -- -- 
Asphaltic concrete aggregates and road base materials 610 2,990 -- -- 
Fill 25 98 15 16 
Snow and ice control 4 29 -- -- 
Other miscellaneous uses -- -- -- -- 
Unspecified:* 
Reported 288 1,470 185 306 
Estimated 470 2,400 -- -- 
Total 1,710 8,440 200 323 


-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

"Less than 1/2 unit. 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF PENNSYLVANIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Pennsylvania Bureau of Topographic and Geologic Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Pennsylvania was $1.27 billion, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 1.596 
decrease from that of 2001.: In each of the 2 previous years, the 
State's mineral production increased in value by 2.596 in 2000 
from that of 1999 and by more than 3% in 2001 from 2000. 
Pennsylvania rose to 9th from 10th in the Nation in total nonfuel 
raw mineral production value. Pennsylvania accounted for more 
than 3% of the U.S. total. (The actual totals for 2000-02 are 
higher than those shown in table 1; industrial sand and gravel 
and tripoli data have been withheld in order to protect company 
proprietary data.) 

In 2002, Pennsylvania continued to be among the Nation's 
leading States in the production of crushed stone, cement 
(portland and masonry), and lime (descending order of value), 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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by value the state's leading nonfuel minerals. These mineral 
commodities accounted for about 89% of the State's total 
nonfuel raw mineral production value. Construction sand and 
gravel followed, accounting for most of the remaining 11% 
(table 1). In 2001, increases in the production and value of 
crushed stone, up $44 million, construction sand and gravel, 
up $18 million, accounted for nearly all of the increase in the 
State's nonfuel minerals economy. Smaller increases occurred 
in common clays and peat. The largest decreases were those 
of lime, down about $7 million, and cement (masonry and 
portland), down a combined $6.2 million (estimated). Industrial 
sand and gravel, dimension stone, and tripoli values were down 
slightly (table 1). 
Based upon USGS estimates of the quantities produced in 
the 50 States in 2002, Pennsylvania remained third in portland 
cement, fourth of 4 States that produce tripoli, and sixth in lime 
and masonry cement. While the State rose to 10th from 13th 
in common clays, it dropped to 3d from 2d in the production 
of crushed stone and to 11th from 8th in dimension stone. 
Additionally, significant quantities of construction sand and 
gravel and industrial sand and gravel were produced in the State. 
Pennsylvania is exclusively an industrial-mineral- and coal- 
producing State; metals that were produced in the State in 2002 
were processed from materials acquired from foreign and other 
domestic sources. Pennsylvania ranked fifth in the Nation 
(fourth in 2001) in the production of raw steel, with an output of 
5.78 million metric tons of raw steel (American lron and Steel 
Institute, 2002, p. 76). 


Reference Cited 


American Iron and Steel Institute, 2002, Annual report 2002: Washington, DC, 
American Iron and Steel Institute, 130 p. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN PENNSYLVANIA"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002? 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 324 33,700 ° 329 38,500 * 340 ° 40,000 ° 

Portland 6,640 475,000 ° 6,540 464,000 ° 6,060 ° 430,000 ° 
Clays, common 840 1,870 758 2,320 1,020 4,420 
Gemstones NA ] NA l NA l 
Lime 1,350 93,900 1,280 86,500 1,250 79,800 
Peat 6 183 9 206 11 200 
Sand and gravel: 

Construction 17,900 110,000 20,200 128,000 19,500 126,000 

Industrial W (3) W (3) W (3) 
Stone: 

Crushed 97,900 520,000 101,000 564,000 100,000 580,000 

Dimension metric tons 49,500 12,100 50,400 11,600 56,200 12,700 
Tripoli W (3) W (3) W (3) 

Total XX 1,250,000 XX 1,290,000 XX 1,270,000 


“Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

?Data are rounded to no more than three significant digits; may not add to totals shown. 

?Value withheld to avoid disclosing company proprietary data. 


TABLE 2 
PENNSYLVANIA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone’ 119 60,300 $319,000 $5.30 111 57,900 $329,000 $5.69 
Dolomite 12 11,800 63,800 5.39 12 14,100 76,800 5.44 
Marble ss W w 7.40 ' l W W 6.63 
Granite 8 4,700 24,300 5.17 7 4,630 26,100 5.62 
Traprock 10 4,630 23,400 5.06 9 5,220 27,400 5.26 
Sandstone and quartzite 45 € 9.330" 50,500" 5.41 ' 45 11,300 62,000 5.48 
Slate l W W 4.79 l w W 4.91 
Miscellaneous stone 14 6,680' 36,6005 5.48 ' 15 6,860 38,500 5.62 
Total or average XX 97,900 520,000 5.32 XX 101,000 564,000 5.60 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes "limestone-dolomite" reported with no distinction between the two. 


40.2 U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2002 


PENNSYLVANIA—2002 


PENNSYLVANIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE’ 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Total or average 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Total or average 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Total or average 
Other construction materials 
Agricultural: 
Agricultural limestone 
Poultry grit and mineral food 
Chemical and metallurgical: 
Cement manufacture 
Lime manufacture 
Flux stone 
Sulfur oxide removal 
Special: 
Mine dusting or acid water treatment 
Asphalt fillers or extenders 
Whiting or whiting substitute 
Other fillers or extenders 


Other miscellaneous uses and specified uses not listed 


Unspecified:" 
Reported 
Estimated 
Total or average 
Grand total or average 


Quantity 
(thousand 


Value 


Unit 


metric tons) (thousands) value 


599 
728 
213 
1,020 
2,560 


2,500 
6,140 
1,810 
2,970 
14,300 


148 
2,090 
1,000 
2,100 
5,340 


5,760 
1,330 
W 
1,330 
7,360 
15,800 
765 


701 
(2) 


4,720 
1,640 
135 
268 


(2) 
(2) 
117 
315 
594 


40,800 
12,000 
53,200 
101,000 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


$3,410 
5,490 
1,340 
6,760 
17,000 


14,900 
37,300 
12,100 
17,400 
86,100 


680 
12,800 
6,400 
12,600 
32,500 


29,700 
8,530 
W 
5,780 
37,500 
81,600 
3,260 


8,330 
(2) 


22,200 
6,180 
842 
3,470 


(2) 
(2) 
1,450 
3,420 
4,960 


232,000 

59,000 
290,000 
564,000 


$5.69 
7.54 
6.30 
6.66 
6.66 


5.99 
6.08 
6.66 
5.87 
6.04 


4.59 
6.15 
6.38 
5.98 
6.09 


5.16 
6.42 
5.80 
4.33 
5.10 
5.17 
4.26 


11.89 
3.53 


4.71 
3.71 
6.24 
12.96 


15.68 
5.64 
12.40 
10.86 
8.35 


5.68 
4.74 
5.46 
5.60 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 


"Reported and estimated production without a breakdown by end use. 


TABLE 4 
PENNSYLVANIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)” -- -- 30 1,850 599 4,090 
Coarse aggregate, graded -- -- 1,130 5,140 3,660 23,500 
Fine aggregate (-3/8 inch) = se 498 2,160 1,020 6,230 
Coarse and fine aggregates" -- -- W W W W 
Other construction materials -- -- 58 321 89 363 
Agricultural® -- -- W W W W 
Chemical and metallurgical’ 1,490 5,350 217 2,860 1,270 5,940 
Special" -- -- W W W W 
Other miscellaneous uses and specified uses not listed -- -- 4 30 382 2,740 
Unspecified: 
Reported 2,000 10,900 4,930 27,000 8,390 47,400 
Estimated 1,900 8,800 1,700 8,000 1,700 7,500 
Total 5,390 25,100 10,200 53,600 20,200 118,000 
District 4 
Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) 1,620 11,100 
Coarse aggregate, graded’ 9,470 57,400 
Fine aggregate (-3/8 inch Ý 3,830 24,100 
Coarse and fine aggregates” 11,500 58,100 
Other construction materials 617 2,580 
Agricultural? 666 7,440 
Chemical and metallurgical' 3,780 18,600 
Special" 647 5,100 
Other miscellaneous uses and specified uses not listed 207 2,190 
Unspecified:" 
Reported 25,500 146,000 
Estimated 7,100 34,000 
Total 64,900 367,000 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

^Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 

*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad 
ballast, and other graded coarse aggregates. 

“Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road 
surfacing, and other fine aggregates. 

“Includes agricultural limestone and poultry and mineral food. 

Includes cement manufacture, flux stone, lime manufacture, and sulfur oxide removal. 

‘Includes asphalt fillers or extenders, mine dusting or acid water treatment, whiting or whiting substitute, and other 
fillers or extenders. 

Reported and estimated production without a breakdown by end use. 
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TABLE 5 
PENNSYLVANIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 3,110 $21,400 $6.87 
Plaster and gunite sands 26 225 8.65 
Concrete products (blocks, bricks, pipe, decorative, etc.) 44 332 7.55 
Asphalt concrete aggregates and other bituminous mixtures 1,500 8,520 5.69 
Road base and coverings? 1,540 8,310 5.39 
Fill 2,850 14,600 5.14 
Snow and ice control 166 957 5.77 
Other miscellaneous uses” 425 2,600 — 6.13 

Unspecified:* 

Reported 7,080 50,400 7.12 
Estimated 3,400 20,000 5.89 
Total or average 20,200 128,000 6.33 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes road and other stabilization (cement and lime). 

"Includes railroad ballast. 

"Reported and estimated production without a breakdown by end use. 


TABLE 6 
PENNSYLVANIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” W W 1,070 — 7,130 W W 
Asphaltic concrete aggregates and other bituminous mixtures 507 2,410 672 4,120 W W 
Road base and coverings” 803 4,000 352 1,920 W W 
Fill 255 1,190 52 264 46 223 
Snow and ice control W W 45 365 W W 
Other miscellaneous uses“ 745 3,890 103 497 1270 7,280 
Unspecified:° 
Reported 2,140 18,700 532 3,210 3,200 20,900 
Estimated 910 5,300 400 2,500 2,100 12,000 
Total 5,360 35,500 3,230 20,000 6,590 44,600 
District 4 Unspecified districts 
Quantity Value Quantity Value 
Concrete aggregates and concrete products” 1,020 8,940 
Asphaltic concrete aggregates and other bituminous mixtures W W -- -- 
Road base and coverings? W W -- -- 
Fill 2,380 12,800 -- -- 
Snow and ice control 6 45 118 130 
Other miscellaneous uses" 203 1,720 -- š 
Unspecified:" ss m 
Reported 1,210 7,590 -- -- 
Estimated 47 280 a a2 
Total 4,870 31,400 118 130 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes railroad ballast. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRIES OF PUERTO RICO 
AND THE ADMINISTERED ISLANDS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Puerto 
Rico Department of Natural Resources, Bureau of Geology, for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel raw mineral 
production for Puerto Rico? was $180 million, based upon 
preliminary U.S. Geological Survey (USGS) data. If ranked in 
comparison with the 50 States, Puerto Rico would rank 40th in 
total nonfuel mineral production value? Portland cement, by 
value, continued to be the Commonwealth’s leading nonfuel 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL 
http://minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, 
specialists" names and telephone numbers may be obtained by calling 

USGS information at (703) 648-4000 or by calling the USGS Earth Science 
Information Center at 1-888-ASK-USGS (275-8747). All Mineral Industry 
Surveys—mineral commodity, State, and country—also may be retrieved over 
the Internet at URL http://minerals.usgs.gov/minerals. 

"While a Memorandum of Understanding (MOU) was officially made 
between the U.S. Geological Survey (USGS) and the Commonwealth of Puerto 
Rico, MOUs were not established with the Commonwealth of the Northern 
Mariana Islands, U.S. Caribbean and Pacific Island Possessions, or the U.S. 
Trust Territory of the Pacific Islands. Nevertheless, data on nonfuel mineral 
production were reported to the USGS for the island of Guam of the Pacific 
Island Possessions. These data appear in table 1. 

Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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mineral commodity, followed by crushed stone. Construction 
sand and gravel was produced in Puerto Rico, but production 
data are not available. The collection and compilation 

of production data for construction sand and gravel were 
discontinued in 1973 by the U.S. Bureau of Mines (the Federal 
Government Agency then responsible for collecting domestic 
raw nonfuel mineral production data) because of a low rate of 
response to surveys by the industry (Sikich and Alonso, 1993). 
For 2001, the value data for portland cement and the production 
and value data for marble dimension stone were withheld to 
protect company proprietary data. 

Metals have not been mined in Puerto Rico since the Juncos 
iron mine closed in 1953; prospects for resuming metal mining 
in the near future do not appear to be likely. However, metal 
occurrences are common on the island, and the possibility of 
developing a metal deposit should not be completely discounted 
(Sikich and Alonso, 1993). 

Of the U.S. Administered Islands, only American Samoa, 
the Virgin Islands, and Guam have of late reported nonfuel 
mineral production data, and these have been limited to crushed 
stone. Data for the Virgin Islands have been withheld to 
protect company proprietary data; crushed stone (traprock) was 
produced in American Samoa in 2002, but actual production 
data was not available at time of publication. 


Reference Cited 


Sikich, S.W., and Alonso, R.M., 1993, The mineral industries of Puerto Rico, 
Northern Marianas, Island Possessions, and Trust Territory: U.S. Bureau of 
Mines Minerals Yearbook 1992, v. II, p. 467-470. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN THE COMMONWEALTH OF PUERTO RICO AND ISLANDS ADMINISTERED 
BY THE UNITED STATES"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Puerto Rico: 


Cement, portland metric tons 


Clays, common 

Lime 

Salt 

Sand and gravel, industrial 

Stone, crushed 

Combined value of stone (dimension marble) 
and values indicated by symbol W 
Total 

Administered Islands: 

Guam, stone, crushed 

Virgin Islands, stone, crushed limestone, and 
traprock 
Total 


"Estimated. "Preliminary. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 


2000 
Quantity 


1,660 
141 

16 

45 

W 
10,800 


XX 
XX 


W 
XX 


Value 


W 

458 
2,750 
1,500 
W 
51,000 


143,000 
199,000 


856 


(3) 
856 


2001 
Quantity 


1,550 
132 
1] 
45 


XX 


Value 


w 

351 
2,250 
1,500 
1,200 
38,000 


(3) 
43,300 


1,900 ° 


(3) 
1,900 * 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 


3Withheld to avoid disclosing company proprietary data. 
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2002" 
Quantity 


1,540 * 
W 
11 
45 
32 ° 

8,000 ° 


XX 
XX 


XX 


Value 


W 

W 
704 
1,500 


1,200 * 
38,000 * 


138,000 
180,000 


1,900 * 


(3) 
1,900 ° 


RHODE ISLAND 


@ Woonsocket 


PROVIDENCE 


Pawtucket 
o 


SG 


Providence Jr 
CS 


CS 
SG 


@ Warwick 
KENT BRISTOL 
SG 


WASHINGTON 


Source: Rhode Island Geological Survey/U.S. Geological Survey (2002) 
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THE MINERAL INDUSTRY OF RHODE ISLAND 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Rhode 
Island Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Rhode Island was $17.3 million, based upon preliminary 
U.S. Geological Survey data. This was a $3 million (15%) 
decrease from that of 2001? and followed a year of no change 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


TABLE 1 


in 2001 from that of 2000. Because data for industrial sand 
and gravel has been withheld to protect company proprietary 
data, the actual total values for 2000-2002 are higher than 
those reported in table 1. Most of the State's nonfuel mineral 
production resulted from the mining and production of two 
basic construction materials—crushed stone and construction 
sand and gravel. These two mineral commodities accounted 
for about 59% and 41%, respectively, of Rhode Island’s 
nonfuel mineral economy. The production and value of 
industrial sand and gravel steadily increased from 2000 through 
2002. Additionally, gemstones were mined in the State by 
hobbyists. Rhode Island's $3 million decrease in 2002 resulted 
from the decreased production and value of crushed stone, 
offset somewhat by an increase in the production and value of 
construction sand and gravel. In 2001, the production and value 
of crushed stone was up slightly, while construction sand and 
gravel was down slightly, resulting in no net change (table 1). 


NONFUEL RAW MINERAL PRODUCTION IN RHODE ISLAND" 


(Thousand metric tons and thousand dollars) 


2000 


Mineral Quantity 
Gemstones NA 
sand and gravel: 
Construction 1,240 
Industrial 104 
Stone, crushed 1,860 
Total XX 


PPreliminary. NA Not available. XX Not applicable. 


2001 2002" 
Value Quantity Value Quantity Value 
l NA l NA | 
9,780 1,200 9,220 1,300 10,200 
(3) 138 (3) 253 (3) 
10,600 1,930 11,100 1,200 7,100 
20,300 XX 20,300 XX 17,300 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


Value withheld to avoid disclosing company proprietary data. 
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42.1 


TABLE 2 
RHODE ISLAND: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 

Number Quantity Number Quantity 
of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone l W W W l W W W 
Granite 6 W W W 4 W W W 
Traprock 2 W W W 2 W W W 
Total or average XX 1,860 $10,600 $5.69 XX 1,930 $11,100 — $5.76 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
RHODE ISLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Agricultural limestone W W $3.31 
Other miscellaneous uses and specified uses not listed W W 4.63 
Unspecified: 
Reported 1,070 $6,300 5.90 
Estimated 840 4,700 5.64 
Total or average 1,930 11,100 5.76 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
: Reported and estimated production without a breakdown by end use. 


TABLE 4 
RHODE ISLAND: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products” 238 $1,990 $8.37 
Asphaltic concrete aggregates and other bituminous mixtures 229 1,990 8.71 
Road base and coverings 128 1,250 9.77 
Fill 93 452 4.86 
Other miscellaneous uses” 46 609 13.24 
Unspecified:* 
Reported 63 193 3.06 
Estimated 410 2,700 6.75 
Total or average 1,200 9.220 7.67 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes railroad ballast and snow and ice control. 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF SOUTH CAROLINA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the South 
Carolina Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for South Carolina was $460 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was a marginal 
increase from that of 2001? and followed a 16.7% decrease 
from 2000 to 2001. The State was 29th in rank (up from 31st in 
2001) among the 50 States in total nonfuel mineral production 
value, of which South Carolina accounted for more than 1% of 
the U.S. total. Because data for mica and vermiculite have been 
withheld to protect company proprietary data, the actual total 
values for 2001-2002 are somewhat higher than those reported 
in table 1. 

In 2002, cement (portland and masonry) by value remained 
the State's leading nonfuel mineral commodity, followed by 
crushed stone, construction sand and gravel, kaolin, industrial 
sand and gravel, and vermiculite. The first three accounted 
for 90% of South Carolina's total nonfuel mineral production 
value. An overall increase in the nonfuel mineral value of 
cement (portland and masonry) of more than $8 million offset 
decreases in construction sand and gravel, crushed stone, 
vermiculite, common clay, and kaolin (descending order of 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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change), resulting in a small net increase for the year (table 

1). Gold had been a significant portion of the State’s nonfuel 
mineral economy for more than a decade, but gold has not been 
produced in South Carolina since Kennecott Minerals Co.’s 
Ridgeway Mine in Fairfield County ceased production in the fall 
of 1999. 

In 2001, a net decrease of $38 million in cement and a 
$28 million drop in the value of crushed stone accounted for 
most of South Carolina’s drop in total nonfuel mineral value. 
Additionally, smaller decreases occurred in lime, construction 
sand and gravel, vermiculite, industrial sand and gravel, and 
mica, while masonry cement and all three clays had increases 
in value (table 1). The decrease in lime resulted from the 
closure of the State’s only lime plant, Palmetto Lime LLC of 
Charleston, SC, in June 2000. The plant, then a joint venture 
of SCANA Corp. and Chemical Lime Co., remained idle 
throughout 2001 and on into 2002. In 2002, SCANA sold its 
interests in Palmetto to Chemical Lime, making it the sole 
owner of the plant (Miller, 2003§°). 

Based upon USGS estimates of the quantities produced in 
the 50 States in 2002, South Carolina remained first of 2 States 
that produce vermiculite, third in kaolin and masonry cement, 
and fourth in mica. The State increased to 9th from 11th in 
portland cement and decreased to 7th from 6th in common clay. 
In addition, significant quantities of crushed stone and industrial 
sand and gravel were produced in South Carolina. Primary 
aluminum and raw steel also were produced in the State but 
from raw materials that were acquired from other domestic and 
foreign sources. South Carolina continued to be seventh of 13 
States in the production of primary aluminum in 2002. 


Internet Reference Cited 


Miller, M.M., 2003, Lime, in Metals and minerals, v. I of U.S. Geological 
Survey Minerals Yearbook 2002, accessed October 20, 2003, at URL http: 
//minerals.er.usgs.gov/minerals/pubs/commodity/lime/limemyb02rev.pdf. 


3A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 


43.1 


43.2 


Cement: 
Masonry 
Portland 

Clays: 
Common 
Fire 
Kaolin 

Gemstones 

Sand and gravel: 
Construction 
Industrial 

Stone: 

Crushed 
Dimension 


Mineral 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN SOUTH CAROLINA" ? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Combined values of lime (2000), mica (crude), 


vermiculite, and value indicated by symbol W 


Total 


2000 2001 
Quantity Value Quantity Value 

411 45,500 ° 487 52,600 ° 
2,910 210,000 * 2,560 165,000 ° 

890 2,790 1,050 4,150 

40 50 42 53 

397 21,900 377 22,800 

NA l NA l 

10,300 40,800 10,500 36,900 

755 18,600 694 15,900 

29,400 189,000 26,700 161,000 

metric tons W W 9,230 855 
XX 21,900 XX (3) * 

XX 551,000 XX 459,000 


2002? 
Quantity 


460 ° 
2,740 ° 


1,150 


Value 


50,000 ° 
176,000 * 


3,440 
22,200 
l 


32,200 
15,900 


159,000 
855 


(3) 
460,000 


“Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 
XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
*Value withheld to avoid disclosing company proprietary data. 


Limestone 
Marble 


Kind 


Calcareous marl 


Granite 


Total or average 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit values; may not add to totals shown. 


TABLE 2 
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 
of (thousand Value Unit of (thousand 
quarries metric tons) (thousands) value quarries metric tons) 
5° 3,040" $19,000" $625" 5 2,730 
l W W 7.94 l W 
3^ W W 4.71 3 W 
24 22,000 147,000 6.67 24 20,100 
XX 29,400 189,000 6.42 XX 26,700 
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Value 
(thousands) 
$17,100 
W 
W 
127,000 
161,000 


Unit 

value 
$6.28 
6.94 
3.88 
6.32 
6.03 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Coarse and fine aggregates: 
Graded road base or subbase 
Crusher run or fill or waste 
Other coarse and fine aggregates 


TABLE 3 
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Chemical and metallurgical, cement manufacture 


Quantity 


(thousand 


Value 


metric tons) (thousands) 


Unspecified:” 
Reported 
Estimated 


Total or average 


7,890 
440 
26,700 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


50,400 
2,530 
161,000 


Unit 
value 


$5.90 
12.81 
14.01 

6.23 


8.81 
8.39 
17.64 
15.64 
AP 


6.32 
6.54 
5.30 
5.16 


9.62 
6.44 
5.31 
3.88 


6.39 
5.75 
6.03 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Total." 


Reported and estimated production without a breakdown by end use. 


SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT' 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)? 
Coarse aggregate, graded” 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregate" 


TABLE 4 


(Thousand metric tons and thousand dollars) 


Chemical and metallurgical? wz == 
Unspecified’ — — — — —— 0 


Reported 
Estimated 
Total 


District | District 2 District 3 
Quantity Value Quantity Value Quantity Value 
W W W W W w 
w w W W w w 
W W W W W W 
W W -- -- W w 
w w W W 
1,110 7,100 3,710 23,700 3,070 19,600 
-- -- 230 1,500 210 1,100 
11,200 65,000 7,910 48,600 7,610 47,800 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


‘Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other 


graded coarse aggregates. 


"Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


?Includes crusher run (select material or fill), graded road base or subbase, and other coarse and fine aggregates. 


6 
Includes cement manufacture. 


"Reported and estimated production without a breakdown by end use. 
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43.3 


43.4 


TABLE 5 


SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 

(thousand Value Unit 

Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand)? 5,160 $20,600 $3.98 
Concrete products (blocks, bricks, pipe, decorative, etc.) 441 1,640 3.71 
Asphaltic concrete aggregates and other bituminous mixtures 378 1,240 3.29 
Road base and coverings 470 977 2.08 
Fill 1.460 2.460 1.68 
Other miscellaneous uses” 429 1,950 4.54 

Unspecified:* 

Reported 790 3,590 4.55 
Estimated 1,300 4,500 3.34 
Total or average 10,500 36,900 3.52 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes road and other stabilization (cement). 
"Includes filtration and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 


TABLE 6 


SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneo 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filtration and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products W W W W 3,980 16,300 

Asphaltic concrete aggregates and road base materials W W W W 803 2,080 

Fill 37 113 105 194 1,320 2,150 

Other miscellaneous uses” 406 1,560 1,300 4,630 400 1,800 
Unspecified: 

Reported 40 158 352 1,200 398 2,240 

Estimated 113 451 356 1,380 865 2,630 

Total —— 596 2.280 2.110 7.400 7.760 27,200 


us uses." 
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THE MINERAL INDUSTRY OF SOUTH DAKOTA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the South 
Dakota Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for South Dakota was $186 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was approximately 
a 30% decrease from that of 2001: and followed a 15% increase 
from 2000 to 2001. 

In 2002, portland cement overtook gold as South Dakota’s 
leading nonfuel mineral by value. The State’s production of 
construction materials, which also include construction sand 
and gravel, crushed stone, granite dimension stone, gypsum, 
and common clays (descending order of value), accounted 
for about 80% of the State’s total nonfuel mineral production 
value. A substantial decrease in the production and value of 
gold accounted for most of the State’s decrease in value; smaller 
decreases also occurred in the values of dimension granite, 
construction sand and gravel, portland cement, and silver 
(descending order of change). Crushed stone production and 
value were up for the year and to a lesser extent so was that of 
gypsum (table 1). 

In 2001, significant increases in gold, portland cement, and 
dimension granite led the way to the State’s increase in value; 
crushed stone also had a small increase. The only sizable 
decrease was that of construction sand and gravel, down about 
$5 million. All other changes in value were relatively small and 
had little effect on the overall result (table 1). 

Based upon USGS estimates of the quantities produced 
in the 50 States during 2002, South Dakota remained the 
second leading State in the production of granite dimension 
stone (ninth in dimension stone overall), fifth in mica, and 
seventh in feldspar. The State decreased to seventh from fifth 
in the production of gold. Additionally, South Dakota was a 
significant producer of construction sand and gravel. 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The following narrative information was provided by 
the South Dakota Department of Environment and Natural 
Resources’ (DENR) Minerals and Mining Program} (MMP) 
in association with DENR’s South Dakota Geological Survey. 
(The complete DENR report, Summary of the Mining Industry 
in South Dakota 2002, upon which this 1s based, may be found 
on the Internet§.*) Production data in the text that follows 
are those reported by the MMP based upon the agency’s own 
surveys and estimates. Data may differ from some production 
figures reported to the USGS. 


Commodity Review 


Industrial Minerals 


Mica.—Two companies submitted mine permit applications 
in 2002. In October 2002, Pacer Corp. submitted a large- 
scale mine permit to construct a new mica milling facility at 
its Brite-X Mine north of Custer and to amend the mining and 
reclamation plan for the mine. The mine is currently operated 
under Large Scale Mine Permit No. 311. In April 2003, Pacer 
decided to withdraw the mine permit application and evaluate 
other locations for the mill. 

Shale.—One company submitted a permit amendment in 
2002. Dakota Block, a division of Pete Lien & Sons Inc., 
submitted a permit amendment application in December 2002 to 
modify the mine plan for its shale mine east of Rapid City. The 
amendment would allow Dakota Block to amend the mining 
sequence and revise the affected area boundary. The department 
will make its recommendation on the permit amendment 
application sometime in spring 2003. 

Stone.—Cold Spring Granite Co. submitted a small-scale 
mine permit application for its granite quarry operation east of 
Milbank. Cold Spring is planning to construct a culvert to divert 
an intermittent stream around one of its quarries and a quarry 
operated by Dakota Granite Co. The diversion will allow both 
companies to expand their quarries. The department will make 
its recommendation on the permit application in April 2003. 


Metals 


Gold.—After an increase in gold production in 2001, 


3E.H Holm, D.K. Burtts, M.R. Nelson, and Erik Nelson of the South Dakota 
Department of Environmental Natural Resources' Minerals and Mining Program 
jointly authored the text of the State mineral industry information provided by 
that agency. 

^A reference that includes a section mark (8) is found in the Internet 
Reference Cited section. 
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production decreased markedly in 2002. The main reason 

for the decrease was the closure of the historic Homestake 
Mine. Production from the Homestake Mine decreased from 
5,760 kilograms (kg) in 2001 to 1,130 kg in 2002. All of the 
production came from the underground portion of the mine, as 
Homestake had already completed mining in the Open Cut in 
September 1998. Wharf Resources (USA), Inc. reported gold 
production of 2,550 kg in 2002, a decrease from the 3,240 kg 
reported in 2001. Golden Reward Mining Co. recovered less 
than 2 kg of gold during reclamation activities. There were no 
new mine permits or permit amendments issued to large-scale 
gold- and silver-mining operations in 2002. 


Environmental Issues and Mine Reclamation 


Homestake Mining Co. continued closure activities at its 
historic gold mine in Lead during 2002. The mine was closed 
at the end of 2001 because of low gold prices, high productions 
costs, and lower-than-expected ore grades. On January 18, 
2002, the last ore was milled, and on February 13, 2002, the 
mill was shut down forever. The mill processed 152 million 
metric tons (Mt) of ore and produced 1,230 metric tons (t) of 
gold and 280 t of silver during its long history. In June 2002, 
demolition of the mill facilities began. Homestake hired 
Cleveland Wrecking Co. to demolish 25 structures in the mill 
complex, including the South Mill, refinery, and the East and 
West Sand Plants. Demolition debris from the mill was hauled 
to a demolition disposal facility constructed at the East Waste 
Rock Disposal Facility near the Open Cut. In November, 

mill demolition was completed. The company then began an 
extensive soils testing program of the mill site. These tests will 
help Homestake determine recontouring and mill foundation 
removal plans for the site, which will take place in 2003. 
Homestake continued decommissioning of the underground 
mine while discussions continued on whether to convert the 
mine to a national underground laboratory to study neutrinos 
(fundamental particles that make up the universe). 

The Gilt Edge Mine, an open pit heap-leach gold mine 
operated by Brohm Mining Co., was abandoned after its parent, 
Dakota Mining Inc., declared bankruptcy in 1999. The site was 
placed on the Superfund National Priorities List in 2000, and the 
State and the U.S. Environmental Protection Agency (EPA) are 
currently in the process of reclaiming the site. 

The focus of reclamation activity at the mine during 2002 was 
on capping the Ruby waste rock dump, the major source of acid 
mine drainage at the site. The majority of the capping system 
was completed by yearend. Delhur Industries Inc., the primary 
contractor at the site, placed a 30- to 60-centimeter liner bedding 
layer over the regraded dump. Comanco Environmental Corp., 
a subcontractor for Delhur, then installed 25 hectares (ha) of 
80-mil linear low-density polyethylene (LLDPE) geomembrane 
liner and geotextile over the bedding layer. Staff from the 
Minerals and Mining Program and the Bureau of Reclamation 
performed construction quality assurance and quality control for 
the lining project. 

As the liner was completed, Delhur placed drain layer 
material over the geotextile. About 115,000 cubic meters of 
crushed rock was used for the drain layer. Some of the drain 
layer material came from rock brought to the mine site from 
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the Highway 385 reconstruction project. By yearend, the drain 
layer was completed, and Delhur placed cover soil over the 
drain layer on the upper portion of the dump. Geomembrane 
liner and riprap were also placed in 1,200 meters of perimeter 
diversion ditches. Plans are to complete cover soil placement 
and seeding of the dump in spring 2003. 

Water treatment continued at the mine site during the first part 
of 2002. In August, the water-treatment plant was shut down 
in order to convert it from a caustic system to a high-density 
sludge lime treatment system. The plant conversion, which will 
be completed in June 2003, will lower water treatment costs at 
the site. Acid water 1s currently being stored in the mine pits 
until the water-treatment plant is operating again. 

Plans for completing reclamation of the rest of the site, 
including the mine pits and heap leach pad, are currently being 
prepared by EPA and the State. 

Wharf Resources (USA), Inc. completed most of the required 
reclamation at its Golden Reward Mine during 2002. The 
company announced in 2001 that it would close the Golden 
Reward Mine and begin final reclamation. The mine, owned by 
Wharf Resources, has not produced for the past 5 years. Wharf 
began reclamation activities in April 2002 by backfilling the 
Harmony and Liberty Pits with spent ore and waste rock. The 
upper Fantail Creek drainage was reconstructed through the 
backfilled Liberty Pit. After the spent ore was removed from 
the leach pad, the asphalt liner was ripped and the area was 
recontoured. Golden Reward placed topsoil on the regraded 
areas and completed seeding in November 2002. A total of 
2.5 million cubic meters of material was moved during the 
project. Demolition of the crusher building and truck shop was 
completed in August. About 79 ha were reclaimed in 2002. 
Only some minor reclamation remained to be completed. 

When Wharf Resources announced that it would be closing 
the Golden Reward Mine, the Terry Peak Ski Area became 
interested in using Golden Reward's process building and 
associated ponds to increase its snowmaking capabilities. In 
March, Wharf Resources requested State approval to leave two 
process area buildings and the process ponds for snowmaking 
purposes. The ski area will use the process building to store 
snowmaking equipment, and Wharf Resources will use the 
office building to store records. The Board of Minerals and 
Environment approved Wharf Resources' request in April. In 
the event the buildings and ponds are not used, Wharf Resources 
is required to reclaim the facilities in accordance with its 
reclamation plan. About 30 million liters from the process 
ponds were used for snowmaking in November and December 
2002. 

The Richmond Hill Mine, an open pit heap-leach gold 
mine that developed an acid mine drainage problem during 
operations, continued to show improvement. The bulk of 
reclamation was completed by the mine operator, LAC Minerals 
(USA), LLC, in the mid-1990s. The performance of the 
pit impoundment, backfilled with acid-generating rock and 
covered with a low-permeability capping system, continued 
to perform as designed. Monitoring data showed that only 
minimal amounts of oxygen and water were being detected in 
the impoundment. This indicated that the cap was effective in 
limiting oxygen and that water infiltration and was preventing 
acid generation. No signs of settling or slumping were detected 
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during routine surveys of the pit impoundment. A dense, self- 
sustaining vegetative cover has become established on the pit 
impoundment and most of the waste depository area. 

The capped leach pads also continued to perform well. 
Monitoring data showed that the capping systems were effective 
in reducing water infiltration into the spent ore. No signs of 
settlement or cracking were found during routine surveys of 
the leach pads. A dense, self-sustaining cover had become 
established on the leach pads. 

LAC resumed water treatment in October 2002 after treating 
no water in 2001. Effluent from the leach pads was collected 
and stored in the former process ponds and then treated prior to 
discharge. About 18 million liters were treated with a reverse 
osmosis unit and discharged by yearend. LAC planned to 
continue water treatment in 2003. 

Ground and surface water quality around the mine site 
was closely monitored. Ground water impacted by acid rock 
drainage prior to mine reclamation was improving steadily. 
Monitoring wells generally showed decreasing trends in 


sulfate and metal concentrations and increasing pH. Biological 
assessments of Squaw Creek below the mine showed that the 
stream remains healthy and supports a viable cold water fishery. 
No Notices of Violation were issued to large-scale gold 
and silver mines in 2002. However, the department did issue 
Wharf an amended order concerning the repair of liners for the 
pregnant and contingency ponds. Wharf failed to comply with 
the requirements of the August 7, 2001, Notice of Violation 
when it did not submit mitigation or repair plans for the 
pregnant and contingency pond liners when leakage through 
the primary liner of the ponds exceeded the required reporting 
thresholds. Wharf agreed to complete liner repairs to these 
ponds and to comply with the response action plan. 


Internet Reference Cited 


South Dakota Department of Environment and Natural Resources, Minerals and 
Mining Program, 2003 (May), Summary of the Mining Industry in South 
Dakota 2002, accessed July 25, 2003, at URL http://www.state.sd.us/denr/ 
DES/mining/Goldrpt2003.pdf. 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN SOUTH DAKOTA ^ 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 


Mineral Quantity 

Clays, common 191 
Gold' kilograms 8,230 
Sand and gravel, construction 12,800 
Silver metric tons 3 
Stone, crushed 5.460 
Combined values of cement [masonry (2000), 

portland], feldspar, gemstones, gypsum (crude), 

iron ore (usable), lime, mica (crude), stone 

(dimension granite), and values indicated by 

symbol W XX 

Total XX 


2001 2002? 
Value Quantity Value Quantity Value 
W 200 W 200 ° 775 ° 

74,200 w w 2,450 24,000 
46,500 11,200 41,500 10.400 39,200 
403 W W W W 
25,500 5,850 27,200 6,100 28,900 
86,400 XX 200,000 XX 93,400 
232,900 XX 268,000 XX 186,000 


“Estimated. "Preliminary. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 
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TABLE 2 


SOUTH DAKOTA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 
Number Quantity 
of (thousand Value 

Kind quarries metric tons) (thousands) 

Limestone 4 W W 
Granite 2 W W 
Quartzite 9 W W 
Total or average XX 5,460 $25,500 


2001 
Number Quantity 
of (thousand Value Unit 
quarries metric tons) (thousands) value 
4 W W $4.17 
l w w 4.41 
4 w w 5.26 
XX 5,850 $27,200 4.65 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


'Data are rounded to no more than three significant digits, except unit values; may not add to totals shown. 


SOUTH DAKOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 


Riprap and jetty stone 


Filter stone 


Other coarse aggregates 
Coarse aggregate, graded: 


Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 

Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal 
Other fine aggregates 


Coarse and fine aggregates: 


Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 


Chemical and metallurgical, cement manufacture 
Other miscellaneous uses and specified uses not listed 


Unspecified:” 


Reported 
Estimated 
Total or average 


Quantity 
(thousand Value Unit 


metric tons) (thousands) value 


w w $4.96 
w w 9.92 
W W 5.09 
W W 7.17 
W W 7.17 
W W 7.72 
w w 6.61 
w w 7.29 
w w 4.96 
w w 6.70 
w w 5.18 
w w 3.98 
58 $350 6.03 
W W 3.58 
w W 5.00 


2,340 10,300 4.41 
2,100 5,000 4.63 
5,850 27,200 4.65 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Reported and estimated production without a breakdown by end use. 
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TABLE 4 
SOUTH DAKOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value — 
Construction: 


Coarse aggregate (+1 1/2 inch)’ -- -- d e W 
Coarse aggregate, graded' -- -- -- -- W 
Fine aggregate (-3/8 inch) -- -- -- -- W 
Coarse and fine aggregate” -- -- -- -- W 

58 


Other construction materials Ed zm a P 


Chemical and metallurgical° 


w 
Other miscellaneous uses’ W 
Unspecified:" 
Reported 866 3820 708 3123 766 3,380 
Estimated 1,100 5,000 -- -- -- -- 
Total 3,160 13,200 708 3,123 1,980 — 10,900 - 
W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


2 <= = z z 


'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 
and other graded coarse aggregates. 

“Includes stone sand (bituminous mix or seal) and other fine aggregates. 

"Includes crusher run (select material or fill) and other coarse and fine aggregates. 

“Includes cement manufacture. 

"Includes specified uses not listed. 

“Reported and estimated production without a breakdown by end use. 


TABLE 5 
SOUTH DAKOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value | 
Concrete aggregates (including concrete sand) 1,250 $6,660 $5.35 
Plaster and gunite sands 59 450 7.63 
Concrete products (blocks, bricks, pipe, decorative, etc.) 53 735 13.87 
Asphaltic concrete aggregates and other bituminous mixtures 569 2,330 4.10 
Road base and coverings 3,880 11,400 2.94 
Fill 993 2,560 2.58 
Snow and ice control 65 200 3.08 
Other miscellaneous uses” 71 410 5:71 
Unspecified:" 
Reported 802 3,000 3.74 
Estimated 3,500 14,000 3.95 
Total or average 11200 — 41500 — 370. 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes filtration, railroad ballast, and roofing granules. 
: Reported and estimated production without a breakdown by end use. 
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TABLE 6 
SOUTH DAKOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) w w w w 2 10 637 2930 
Concrete products (blocks, bricks, pipe, decorative, etc.) -- -- W W W W 110 1,160 
Asphaltic concrete aggregates and road base materials 449 1020 393 1220 769 2,080 2,830 9 430 
Fill -- -- 9 13 45 134 939 2,410 
Snow and ice control -- -- W W W W 53 152 
Other miscellaneous uses? 420 2,720 239 1,210 11 64 22 211 
Unspecified:* 
Reported 268 918 220 473 56 145 258 1,470 
Estimated 990 3,500 800 3,000 1,000 3,600 670 3,600 
Total 2,130 8,120 1,660 5,950 1,910 6,060 5,520 21,400 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes filtration, railroad ballast, and roofing granules. 

‘Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF TENNESSEE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Tennessee Department of Environment and Conservation, Division of Geology, for collecting information on all nonfuel 


minerals. 


In 2002, the estimated value' of nonfuel raw mineral 
production for Tennessee was $629 million, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
about an 11% decrease from that of 2001? and followed a 2.6% 
decrease from 2000 to 2001. Tennessee was 22d in rank (21st in 
2001) among the 50 States in total nonfuel mineral production 
value, of which the State accounted for more than 2% of the 
U.S. total. 

Crushed stone has been Tennessee's leading mineral 
commodity, by value, for more than 25 years, except in 1981 
when zinc was first. In 2002, crushed stone accounted for more 
than one-half of the State's total nonfuel mineral production 
value. Cement (portland and masonry) was the second leading 
nonfuel mineral, followed by zinc, construction sand and gravel, 
and ball clay. A significant decrease in the production and 
value of zinc accounted for most of the State's drop in value in 
2002. The decrease resulted from the November 2001 closing 
of ASARCO Incorporated's Coy, Immel, and Young Mines and 
processing operations in Jefferson and Knox Counties because 
of low prices and continued sluggish market conditions. In 
2001, most nonfuel mineral commodities showed little to no 
change from that of 2000. The State's decrease in value resulted 
mostly from the lower values of zinc, down about $10 million, 
and crushed stone, down $9 million. Fuller's earth was up about 
$2 million (table 1). 

Compared with USGS estimates of the quantities produced 
in the 50 States in 2002, Tennessee remained the leading 
gemstone and ball-clay-producing State and 2d in zinc; rose to 
9th from 10th in industrial sand and gravel; and continued to 
be a significant producer of crushed stone and portland cement 
(descending order of value). Primary aluminum and raw steel 
were produced in Tennessee but were processed from materials 
obtained from other domestic and foreign sources. The State 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists' 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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remained eighth in rank in the production of primary aluminum. 

The Tennessee Division of Geology provided the following 
narrative information. By the end of 2002, a total of 329 
nonfuel mineral operations had permits to mine in 81 counties 
across the State. 


Commodity Review 
Industrial Minerals 


Clay.—Ball clay and kaolin were mined from the Eocene 
Claiborne and Wilcox Formations in northwest Tennessee. 
Boral Bricks Inc., H.C. Spinks Co., Kentucky-Tennessee Clay 
Co., Old Hickory Clay Co., and Unimin Corp. (United Clays 
Inc.) operated mines in Carroll, Gibson, Henry, and Weakly 
Counties. Fuller’s earth was mined in Hardeman County by 
Moltan Co. and in Henry County by American Colloid Co. 

Gemstones.—Tennessee’s gem industry is located in Benton 
County. The American Shell Co. and Tennessee Shell Co. 
harvested mollusk shells from the Tennessee River for seeds in 
the cultured pearl industry. The American Pearl Co. operated 
the only freshwater pearl farm in the United States, which 
cultivates approximately 250,000 mussels each season. 

Sand and Gravel.—Construction sand and gravel was 
produced at 91 sites located in 28 counties and operated by 57 
different companies, which was similar to 2001. Companies 
operating at least five sites are Ford Construction Co., Memphis 
Stone and Gravel Co., and Standard Construction Co. in District 
| (west Tennessee) and Bradley Stone and Sand Inc. in the 
eastern part of District 2 (middle Tennessee). Industrial sand 
was mined in Hawkins County by Short Mountain Silica Co. 
and in Benton County by Unimin Corp. 

Shale.—General Shale Products Corp. operated eight shale 
mines in Anderson, Carter, Knox, Sullivan and Washington 
Counties in northeast Tennessee to supply its brick production 
plants. There was additional shale mining in Hamilton and 
Marion Counties in southeast Tennessee. 

Stone.—The crushed stone industry produced limestone and 
dolomite at 152 quarries and underground mines primarily in 
District 2 (middle Tennessee) and District 3 (east Tennessee). 
Crushed limestone and dolomite was produced in 65 counties 
by 46 different companies and 19 county highway departments. 
The top three producers in descending order were Vulcan 
Materials Co., which operated 41 quarries in 30 counties; 
Rogers Group Inc., which operated 31 quarries in 27 counties; 
and Rinker Materials Corp., which operated 10 quarries in 6 
counties. Three quarries in Johnson County produced crushed 
granite and quartzite. 


*Peter Lemiszki, Chief Geologist with the Tennessee Division of Geology in 
Knoxville, authored the text of the State mineral industry information provided 
by that agency. 
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The Holston Limestone was quarried for dimension stone in 
Blount, Knox, and Loudon Counties by the Tennessee Marble 
Co. and Tennessee Valley Marble Inc. Quartzitic sandstone was 
quarried on the Cumberland Plateau for dimension sandstone, 
flagstone, and ashlar. Six companies operated seven quarries in 
Bledsoe, Cumberland, Morgan, and Rhea Counties. 

Other Industrial Minerals.—Gypsum was produced from 
Tennessee Valley Authority byproducts at the Allied Custom 
Gypsum plant in Stewart County. Lime plants operated by 
Bowater Southern Paper Corp. in McMinn County produced 
high-calcium quicklime, and Global Stone Tenn-Luttrell Inc. in 
Union County produced high-calcium quicklime and hydrated 
lime. 


Metals 


Zinc.—Asarco owns the Young, Immel, and Coy Mines in 
Knox and Jefferson Counties, but zinc mining and processing 
operations were suspended in November 2001. A small staff 
remained to continue processing agricultural lime from existing 
production byproducts and for care and maintenance. 

Pasminco Ltd. operated the electrolytic zinc plant in 
Clarksville (Montgomery County) and mined at Gordonsville 
(Smith County) and Clinch Valley (Grainger County). Pasminco 
Ltd. announced on December 4, 2002, that it planned to shut 
down the Gordonsville and Clinch Valley Mines. Gordonsville 
is scheduled to close by spring 2003. The Clinch Valley Mine 


was scheduled to close by 2004 (Pasminco Ltd., 20028^). 

The Gordonsville and Clinch Valley Mines will continue 
to provide zinc concentrate to the Clarksville zinc plant until 
closure and raw material contracts have been put in place to 
cover future zinc concentrate requirements. The Clarksville zinc 
plant also produced primary cadmium as a byproduct during 
roasting and leaching of the zinc concentrate. 


Government Programs 


In September 2002, the U.S. Department of Labor’s Mine 
Safety and Health Administration presented the Sentinels of 
Safety Award to Asarco’s Young Mine, recognizing it as the 


country’s safest underground metal mine in 2001 (Asarco Inc., 
20028). 
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TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN TENNESSEE" 


(Thousand metric tons and thousand dollars) 


2000 2001 2002P 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Ball 685 29,300 680 28,800 640 26,300 

Common W W 304 251 283 657 

Fuller's earth W W W W 64 3,790 
Sand and gravel: 

Construction 8,760 47,000 8,350 46,400 8,900 50,500 

Industrial W W W 22,000 W 21,900 
Stone, crushed 60,100 ' 353,000 ' 58,600 344,000 57,800 347,000 
Combined values of barite (2000-2001), cement, 

clays [kaolin (2000-2001)], gemstones, lime, 

salt, sand and gravel (industrial), silver (2001), 

stone (dimension marble), zinc, and values 

indicated by symbol W XX 298,000 XX 266,000 XX 179,000 

Total XX 728,000 ' XX 709,000 XX 629,000 


PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to no more than three significant digits; may not add to totals shown. 
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Kind 
Limestone’ 
Dolomite 
Granite 
Sandstone 
Total or average 


TABLE 2 


TENNESSEE: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 
Number Quantity 
of (thousand Value Unit 
quarries metric tons) (thousands) value 


111° 56,800 = $334,000 © $5.88 ' 
a w w 6.38 ' 
l w w 4.41 
l w w 3.59 
XX 60,100 ' 353,000 "© 5.88 ' 


Number 
of 
quarries 
112 


XX 


2001 

Quantity 
(thousand 

metric tons) 

54,700 

W 

W 

W 

58,600 


‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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Value 
(thousands) 
$319,000 
W 
w 
w 
344,000 
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TABLE 3 
TENNESSEE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 
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Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 986 $6,220 $6.31 
Filter stone 609 3,630 5.96 
Other coarse aggregates 1,200 5,420 4.51 
Total or average 2,800 15,300 5.46 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,550 9,740 6.30 
Bituminous aggregate, coarse 9,160 63,200 6.91 
Bituminous surface-treatment aggregate 187 1,130 6.02 
Railroad ballast w w 4.10 
Other graded coarse aggregates 2,490 15.800 6.35 
Total or average 13,400 89,900 6.72 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 340 2,770 8.15 
Stone sand, bituminous mix or seal W W 5.54 
Screening, undesignated 2,610 17,500 6.69 
Other fine aggregates 1,730 12,800 7.38 
Total or average 4,690 33,000 7.05 
Coarse and fine aggregate: 
Graded road base or subbase 9,550 53,400 5.59 
Unpaved road surfacing 343 1,230 3.59 
Crusher run or fill or waste 769 2,840 3.70 
Roofing granules W W 5.90 
Other coarse and fine aggregates 2,130 12,200 5.72 
Total or average 12,800 69,700 5.45 
Agricultural limestone 605 2,870 4.74 
Chemical and metallurgical: 
Cement manufacture (2) (2) 4.13 
Lime manufacture (2) (2) 3.58 
Chemical stone for alkali works (2) (2) 4.13 
Sulfur oxide removal (2) (2) 5.72 
Special: 
Mine dusting or acid water treatment (2) (2) 7.72 
Whiting or whiting substitute (2) (2) 11.68 
Other fillers of extenders (2) (2) 9.91 
Other miscellaneous uses and other specified uses not listed (2) (2) 5.68 
Unspecified:" 
Reported 13,200 73,000 5/52 
Estimated 8,800 48,000 5.47 
Total or average 22,100 121,000 5.50 
Grand total or average 58,600 344,000 5.88 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


[Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 


"Reported and estimated production without a breakdown by end use. 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2002 


TABLE 4 


TENNESSEE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT. 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch)” 229 1,790 1,590 7,050 982 6,430 

Coarse aggregate, graded” 1,970 13,700 5,390 35,800 6,020 40,400 

Fine aggregate (-3/8 inch)” 293 2,340 1,200 7,390 3,190 23,300 

Coarse and fine aggregate” 1,590 7,570 4,800 23,100 6,400 39,000 
Agricultural" 171 1,380 32 107 402 1,380 
Chemical and metallurgical’ -- -- W W w W 
Special" -- -- -- -- W W 
Other miscellaneous uses -- -- W W E is 
Unspecified:’ 

Reported 596 3,380 10,000 54,700 2,610 15,000 

Estimated -- -- 7,200 41,000 1,600 6,900 

Total 4,850 30,200 30,600 171,000 23,100 143,000 I 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filter stone, riprap and jetty stone, and other coarse aggregates. 


"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregates. 


"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 


"Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and other 


coarse and fine aggregates. 

^Includes agricultural limestone. 

"Includes cement manufacture, chemical stone for alkali works, lime manufacture, and sulfur oxide removal. 
"Includes mine dusting or acid water treatment, whiting or whiting substitute, and other fillers or extenders. 
"Reported and estimated production without a breakdown by end use. 


TABLE 5 


TENNESSEE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregates (including concrete sand)" 2,490 $15,200 
Concrete products (blocks, bricks, pipe, decorative, etc.) 180 970 
Asphaltic concrete aggregates and other bituminous mixtures 636 3,550 
Road base and coverings” 1,070 5.330 
Fill 69 361 
Other miscellaneous uses 160 1,250 
Unspecified:” 

Reported 1,210 7,060 
Estimated 2,500 13,000 
Total or average 8,350 46,400 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 
"Includes road and other stabilization (lime). 
4 : 
Includes filtration. 


"Reported and estimated production without a breakdown by end use. 
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Unit 

value 
$6.10 
5.39 
5.58 
4.96 
5.23 
7.82 


5.85 
5.02 
5.56 


45.5 


TABLE 6 
TENNESSEE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 and 3 
Use Quantity Value Quantity Value 

Concrete aggregates and concrete products” 1,580 9,260 1,090 6,900 

Asphaltic concrete aggregates and road base materials” 1,260 5,210 451 3,670 

Other miscellaneous uses 77 432 152 1,180 
Unspecified: 

Reported 1,020 5,580 182 1,480 

Estimated 1,800 9,200 690 3,500 

Total 5,780 29,700 2,560 16,700 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 


*Includes road and other stabilization (lime). 
“Includes fill and filtration. 


"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF TEXAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
University of Texas at Austin, Bureau of Economic Geology, for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel raw mineral 
production for Texas was $2.18 billion, based upon preliminary 
U.S. Geological Survey (USGS) data. This was a 1% increase 
from that of 2001? and followed a 10.8% increase from 2000 
to 2001. Texas rose in rank to third from fourth in the Nation 
in total nonfuel mineral production value, of which the State 
accounted for more than 5.5% of the U.S. total. 

In 2002, about 94% of Texas’ nonfuel mineral value came 
from the production of the State's top five industrial minerals, 
in descending order of value: cement (portland and masonry), 
crushed stone, construction sand and gravel, salt, and lime. 
Cement alone accounted for about 36% of the State's total 
nonfuel mineral value (table 1). 

In 2001, an increase in the production of crushed stone led the 
State's nonfuel mineral industry with a value increase of $128 
million, followed by the same in cement, up about $66 million, 
and in industrial sand and gravel, up by about $25 million. 
Smaller increases of more than $1 million also occurred in 
the values of dimension stone, gypsum, and lime. The largest 
decreases were those of Grade-A helium, construction sand and 
gravel, helium, and kaolin (descending order of change) (table 
1). All other changes in value were less than $1 million. 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States in 2002, Texas remained first in 
crushed stone; second in construction sand and gravel, salt, and 
common clays (listings in descending order of value); second 
of 3 crude helium-producing States; second of 4 States that 
produce ball clay; and second in talc, brucite (of 2 producing 
States), and zeolites. The State continued to be fifth in lime and 
was sixth in dimension stone, but decreased to second from first 
in portland cement, to fourth from third in industrial sand and 
gravel, and to seventh from sixth in masonry cement. 

The Texas metal industry produced copper, primary 
aluminum, raw steel, and smaller amounts of other metals. 


The terms “nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL 
http://minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, 
specialists’ names and telephone numbers may be obtained by calling 
USGS information at (703) 648-4000 or by calling the USGS Earth Science 
Information Center at 1-888-ASK-USGS (275-8747). All Mineral Industry 
Surveys—mineral commodity, State, and country—also may be retrieved over 
the Internet at URL http://minerals.usgs.gov/minerals. 


^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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Sources of plant feed included ores, blister and anode copper, 
and scrap metal acquired from other domestic or foreign 
sources. In 2002, the State rose In rank to second from fifth 

in primary aluminum production (based upon USGS annual 
data) and was the largest producer of electrolytically refined 
copper. Texas also was one of the leading steel-producing 
States (rank withheld owing to proprietary data); its steel mills 
produced 3.76 million metric tons of raw steel, as reported by 
the American Iron and Steel Institute (American Iron and Steel 
Institute, 2002, p. 76). 

The following narrative information was provided by the 
Texas Bureau of Economic Geology’ (BEG). Annual job 
growth in mining, reported by the Texas Labor Market Review, 
decreased 6.0% from December 2001 through December 2002. 
This number includes mining and support services for nonfuel 
minerals as well as oil and gas extraction and coal mining. 
Records from the Texas Workforce Commission show that 
construction job annual growth rate fell by 0.5% (Griffis, 2002). 


Exploration and Development 


Silver Standard Resources. Inc., continued work on its 
property in the Shafter District in southwest Texas, in Presidio 
County, 32 kilometers north of the Mexican border and 64 
kilometers south of the City of Marfa. As stated by Silver 
Standard, the Shafter Silver Project, 100%-owned through 
the company’s wholly owned Rio Grande Mining Co., is a 
measured and indicated resource of nearly 1.9 million metric 
tons of ore averaging 345 grams per metric ton (10.1 troy 
ounces per short ton) silver (along with additional inferred 
resources) that has been outlined. The Shafter District area 
has been mined for silver since the 1880s and was host to the 
largest known silver deposit in Texas. A total of nearly 1.1 
million kilograms (35 million ounces) of silver was mined 
from the Shafter deposit between 1883 and 1942. Most of the 
permitting for the current project was completed in 2001, and 
the project has been awaiting higher silver prices for a final 
feasibility study to be completed. A major road and power lines 
traverse the property, and the town of Shafter nearby has 30 
to 40 inhabitants. Silver Standard purchased the components 
of the 16:1 mill, an 800-ton-per-day facility, from American 
Reclamation, Inc. The previous owner, Sunshine Mining and 
Refining Co., last operated the mill at its former producing silver 
mine in Silver Peak, NV. Silver Standard made the purchase to 
help significantly reduce overall capital costs and thereby the 
price of silver at which the company could economically put the 
mine into production; the company planned to move the mill 


‘Sigrid Clift, Research Associate, Texas Bureau of Economic Geology, and J. 
Richard Kyle, Professor, both of the Department of Geological Sciences, John 
A. and Katherine G. Jackson School of Geosciences, University of Texas at 
Austin, coauthored the text of the State mineral industry information provided 
by the Texas Bureau of Economic Geology. 
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components to Shafter in the latter part of 2003 in anticipation 


of production. The project was permitted with this mill in mind. 


The company held eight of nine permits required for production 
at Shafter. The water discharge permit was the remaining permit 
required and was in the public notice portion of the permitting 
process (Silver Standard Resources, Inc., 200184). In addition 
to the silver mineralization at Shafter, there are zinc and copper 
occurrences further to the west that are potential targets for 
exploration (Silver Standard Resources, Inc. 20028). 


Commodity Review 


Industrial Minerals 


Aggregate and Cement.—In 2002, production and use of 
industrial rocks, minerals, and raw mineral products in Texas 
declined slightly largely in response to a slowing of activity 
in the construction industries. Hanson Building Materials 
America, Inc. sold its concrete operations in Texas and 
Oklahoma to Southern Star Concrete, Inc., now the leading 
concrete supplier in Texas. 

Barite and Bentonite Clay.—Southern Clay Products, Inc. 
is actively exploring for additional clay resources in Gonzales 
County. U.S. Clay, LLP, in its newly renovated facility in 
Brownsville, TX, dedicated it specifically for the processing 
of barite, clay, and other drilling mud additives for the Gulf 
Coast market. U.S. Clay evaluated a sodium bentonite property 
in Brewster County in West Texas and was in the process of 
permitting a local processing facility. 


Government Activities and Programs 


The Governor created a joint committee composed of 
members of the State Senate, State House of Representatives, 


^References that include a section mark (§) are found in the Internet 
References Cited section. 
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and citizen representatives from around the State to study 
permitting issues for aggregate facilities. The findings of this 
committee could affect future aggregate reserve development if 
new permitting regulations result. 

The U.S. Department of the Interior's National Park Service 
and the USGS, in cooperation with university researchers, 
recently began a study of the Big Bend National Park in 
southwest Texas and related borderlands along the Rio Grande. 
Particular emphasis of the current study was on human 
influences on geologic processes in park ecosystems. The 
comprehensive geologic study of Big Bend National Park was 
published in 1967 (Maxwell, Hazzard, Lonsdale, and Wilson, 
1967); one aim of the project is to make significant advances 
in updating the geologic framework of the region. Drainages 
in the park are downstream from the Terlingua mercury mining 
district that ceased production in the early 1970s; lesser 
quantities of mercury and fluorspar mining took place in an area 
that is now in the National Park. Major fluorspar deposits occur 
south of the Park across the Rio Grande in the contiguous State 
of Coahuila, Mexico. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN TEXAS "^ 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Cement: 
Masonry 
Portland 
Clays: 
Common 
Fuller's earth 
Kaolin 
Gemstones 
Gypsum, crude 
Helium, crude million cubic meters 
Lime 
Salt 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension metric tons 
Talc, crude do. 
Zeolites do. 
Combined values of brucite, clays (ball, bentonite), 
helium (Grade-A) 


Total 


2000 


Quantity 


268 
9,270 


2,210 
w 

w 

NA 
1,760 
w 
1,600 
10,800 


80,800 
1,750 


121,000 
84,700 
212,000 
(3) 


XX 
XX 


Value 


28,800 ° 
683,000 ° 


9,460 
w 

w 

11 
8,980 
w 
105,000 
104,000 


408,000 
45,200 


496,000 
11,500 
3,580 
NA 


44,900 
1,950,000 


2001 


Quantity 


291 
10,400 


2,120 
29 

W 
NA 
w 

9 
1.610 
9,370 


82,900 
1,850 


130,000 
85,900 
234,000 
(3) 


XX 
XX 


Value 


32,700 ° 
745,000 ° 


8,750 
2,270 
W 

12 

w 
9,320 
108,000 
104,000 


405,000 
70,000 


624,000 
12,600 
4,070 
NA 


35,100 
2,160,000 


2002? 


Quantity 


290 * 
10,700 * 


2,240 
29 


1,560 
9,390 


78,700 
1,770 


128,000 
88,100 
233,000 
(3) 


XX 
XX 


Value 


33,000 * 
766,000 * 


9,490 
2,270 
7,990 
12 

W 
8,350 
100,000 
104,000 


393,000 
62,200 


649,000 
13,000 
4,150 
NA 


29,100 


2,180,000 


"Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; values included with "Combined values" data. 


XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to no more than three significant digits; may not add to totals shown. 


*Withheld to avoid disclosing company proprietary data. 


TABLE 2 


TEXAS: CRUSHED STONE SOLD OR USED, BY KIND' 


Number 
of 

Kind quarries 
Limestone 124 
Dolomite 2 
Marble 7 
Calcareous marl 2 
Shell l 
Granite 9 
Traprock | 
Sandstone and quartzite 5 
Volcanic cinder and scoria l 
Miscellaneous stone 15 
Total or average XX 


2000 


Quantity 
(thousand 


metric tons) 


115,000 


= 
= Š z z= z z z z 


5 


2,400 
121,000 


Value Unit 
(thousands) value 
$468,000 $4.07 
W 4.23 
W 3.94 
W 3.45 
W 23.08 
W 4.2] 
W 8.24 
6,110 5.65 
W 4.48 
10,400 4.35 
496,000 4.10 


Number 
of 
quarries 


122 


© 


XX 
W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


2001 


Quantity 
(thousand 


metric tons) 
124,000 


2,080 
130,000 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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Value 
(thousands) 
$600,000 
W 


W 

W 
4,560 
w 
8,260 
624,000 
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TABLE 3 
TEXAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 433 $2,790 $6.45 
Filter stone 64 392 6.13 
Other coarse aggregate 245 877 3.58 
Total or average 742 4,060 5.47 
Coarse aggregate, graded: 
Concrete aggregate, coarse 8,590 42,700 4.97 
Bituminous aggregate, coarse 3,790 19,100 5.04 
Bituminous surface-treatment aggregate 777 6,580 8.46 
Railroad ballast 628 4,180 6.65 
Other graded coarse aggregate 6,630 54,600 8.23 
Total or average 20,400 127,000 6.23 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 2,620 12,900 4.91 
Stone sand, bituminous mix or seal 1.600 7.300 4.56 
Screening, undesignated 960 3,470 3.61 
Other fine aggregate 12 66 5.50 
Total or average 5.200 23,700 4.56 
Coarse and fine aggregate: 
Graded road base or subbase 12,800 47,800 3.72 
Unpaved road surfacing w w 3.53 
Terrazzo and exposed aggregate w W 4.96 
Crusher run or fill or waste 1,750 6,360 3.64 
Other coarse and fine aggregates 4,600 22,100 4.81 
Total or average 19,200 76,300 3.97 
Other construction materials 36 132 3.67 
Agricultural: 
Limestone 29] 1,380 4.74 
Poultry grit and mineral food 189 1,700 8.98 
Other agricultural uses 121 1,310 10.82 
Chemical and metallurgical: 
Cement manufacture 8,600 34,100 3.96 
Lime manufacture 2,740 9.930 3.63 
Sulfur oxide removal Q) Q) 4.59 
Special: 
Asphalt fillers or extenders Q) (2) 10.68 
Other fillers or extenders 797 46,600 58.42 
Other miscellaneous uses and other specified uses not listed 20 124 6.20 
Unspecified: 
Reported 53,600 227,000 4.23 
Estimated 17,000 66,000 3.88 
Total or average 70,700 293,000 4.14 
Grand total or average 130,000 624,000 4.82 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Withheld to avoid disclosing company proprietary data, included in "Grand total." 


Reported and estimated production without a breakdown by end use. 
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TABLE 4 


TEXAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT ' 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)? 

Coarse aggregate, graded? 

Fine aggregate (-3/8 inch) 

Coarse and fine aggregates 
Other construction materials 
Agricultural® 
Chemical and metallurgical’ 
Special" 
Other miscellaneous uses 
Unspecified:” 

Reported 

Estimated 

Total 


Construction: 


Coarse aggregate (+1 1/2 inch)” 

Coarse aggregate, graded? 

Fine aggregate (-3/8 inch)" 

Coarse and fine aggregates 
Other construction materials 
Agricultural" 
Chemical and metallurgical' 
Special" 
Other miscellaneous uses 
Unspecified:” 

Reported 

Estimated 

Total 


Construction: 


Coarse aggregate (+1 1/2 inch) 
Coarse aggregate, graded? 
Fine aggregate (-3/8 inch)" 


Coarse and fine aggregate" 
Other construction materials 


Agricultural" 


Chemical and metallurgical’ 
Special" 
Other miscellaneous uses 
Unspecified:" 
Reported 
Estimated 
Total 


(Thousand metric tons and thousand dollars) 


District ] 
Quantity Value 
W W 
196 1,060 
W W 
W W 
1,400 5,000 
1,650 6,300 
District 4 
Quantity Value 
1,200 8,610 
11 60 
1,210 5,450 
633 3,060 
480 1,900 
3,530 19,100 
District 7 
Quantity Value 
365 2,530 
10,900 65,800 
W W 
13,500 48,400 
173 572 
W W 
W W 
16,400 69,000 
6,000 24,000 
54,700 246,000 


District 2 
Quantity 


278 
370 
1,070 
District 5 
Quantity 


W 
6,700 
1,280 
2,740 

35 


24,700 
8,100 
52,500 
District 8 
Quantity 


5.510 


7,500 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


Value 


1,230 
1,400 
4,330 


Value 


W 
34,600 
4,780 
12,100 
129 
3,620 
W 

W 

75 


106,000 
31,000 
265,000 


Value 


15,900 


District 3 
Quantity Value 
2 8 
4,630 18,700 
530 2,100 
5,160 20,800 
District 6 
Quantity Value 
w w 
w w 
60 250 
281 1,210 
District 9 
Quantity Value 
45 300 
91 320 
844 2,980 
2,080 8,700 
140 560 
3,200 12,900 


‘Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregate. 


*Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 


"Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, 


and other coarse and fine aggregates. 


“Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 


7 : ° 
Includes cement manufacture, lime manufacture, and sulfur oxide removal. 


"Includes asphalt fillers or extenders and other fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


TEXAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 

(thousand Value Unit 

metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 23,400 $128,000 $5.47 
Plaster and gunite sands 270 1,700 6.28 
Concrete products (blocks, bricks, pipe, decorative, etc.) 245 698 2.85 
Asphaltic concrete aggregates and other bituminous mixtures 990 5,540 5.59 
Road base and coverings 5,350 20,400 3.82 
Road stabilization (cement and lime) 342 4,000 11.70 
Fill 7,850 16,700 2.13 
Filtration 114 1,200 10.53 
Other miscellaneous uses? 251 1,420 5.64 

Unspecified:" 

Reported 19,700 112,000 5.66 
Estimated 25,000 110,000 4.68 
Total or average 82,900 405,000 4.89 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes roofing granules. 


"Reported and estimated production without a breakdown by end use. 


TABLE 6 
TEXAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 
District 1 and 3 


District 2 and 5 District 4 and 7 


Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products? 769 6,770 9,720 60,500 3,360 16,800 
Asphaltic concrete aggregates and road base materials? 405 3,260 1,760 8,470 1,750 6,740 
Fill 85 301 1,590 6,160 1,680 2,340 
Other miscellaneous uses’ -- -- 243 1,910 2 12 
Unspecified:" 
Reported 2,560 17,600 6,860 38,700 3,210 19,300 
Estimated 2,200 11,000 7,200 29,000 4,400 21,000 
Total 6,650 39,000 27,300 145,000 14,400 65,700 


District 6 and 8 
Quantity Value 


District 9 
Quantity Value 


Concrete aggregates and concrete products" 8320 35,900 1,770 10,600 
Asphaltic concrete aggregates and road base materials” 2,260 8,490 504 3,010 
Fill 4,490 7,870 -- -- 
Other miscellaneous uses" 120 697 -- -- 
Unspecified:" 
Reported 5,530 28,300 1,550 7,790 
Estimated 7,200 36,000 3,400 18,000 
Total 27,900 117,000 7,180 39,100 
-- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

"Includes filtration and roofing granules. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF UTAH 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Utah 
Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value' of nonfuel raw mineral 
production for Utah was $1.23 billion, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 10% 
decrease from that of 2001? and followed a 5% decrease from 
2000 to 2001. The State was 10th in rank (8th in 2001) among 
the 50 States in total nonfuel mineral production value, of which 
Utah accounted for more than 3% of the U.S. total. 

Metals accounted for about 58% of Utah’s nonfuel mineral 
production value, with copper being more than one-half of 
the State’s entire metal value. In 2002, the most significant 
changes in value were in the metals sector; copper and gold 
production were down with a combined $160 million drop in 
value; silver production and value also was down. This was 
offset somewhat by an increase in the production and resulting 
value for magnesium metal, up $22 million, while the value 
of molybdenum concentrates held even with that of 2001. In 
industrial minerals, the production and values of potash and 
construction sand and gravel were up, $10 million and $9 
million, respectively; the values of portland cement and lime 
also were up. The only significant industrial mineral decreases 
in value were those of salt, common clay, crushed stone, and 
dimension stone (descending order of change) (table 1). 

In 2001, the largest increases were those of salt, up $13 
million, magnesium compounds, up about $9 million, and gold, 
up about $3 million. Also significantly up was bentonite; its 
value doubled from that of 2000. The State’s drop in value 
resulted mostly from decreases in the values of copper, down 
more than $40 million, magnesium metal, down more than 
$25 million, and molybdenum concentrates, down about $10 
million. Deceases also occurred in the values of phosphate rock 
and potash, down about $5 million each (table 1). 

Based upon USGS estimates of quantities produced in 
the 50 States during 2002, Utah remained the only State to 
produce beryllium concentrates. It ranked second in copper, 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


2Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


UTAH—2002 


gold, and magnesium compounds; second of two magnesium- 
metal-producing and three potash-producing States; third in 
molybdenum concentrates; fourth of four States that produce 
phosphate rock; fifth in bentonite; and sixth in salt. The State 
was tied for third (from fourth in 2001) in perlite, it rose to 
fourth from fifth in the production of silver, and it dropped to 
ninth from fifth for gemstones. Additionally, the State was a 
significant producer of construction sand and gravel, portland 
cement, lime, and common clays. 

The Utah Geological Survey’ (UGS) provided the following 
narrative information. UGS production data are based upon 
its surveys, estimates, and information gathered from company 
annual reports. These data may differ from some USGS 
preliminary estimates and final production figures, which are 
based upon USGS company surveys and estimates. 


Exploration and Development Activities 


During 2002, the Utah Division of Oil, Gas and Mining 
(DOGM) received 5 large mine permit applications [2 hectares 
(ha) and larger disturbance] and 20 new small mine permit 
applications (less than 2 ha disturbance). The large mine permit 
applications were for four industrial mineral mines and one 
base and precious metal mine. Two of the large mine permit 
applications were made to change from a small mine permit to 
a large mine permit, and three applications were for new mines. 
The 20 small mine permit applications were for 16 industrial 
mineral mines, two base-metal and precious-metal mines, one 
oil recovery site (oil shale), and one gemstone and fossil site. 
These numbers represent a decrease of 12 small mine permit 
applications and no change in the number of large mine permit 
applications compared with that of 2001. | 

Exploration for base metals, precious metals, and industrial 
minerals remained at a low level in 2002. DOGM received only 
11 new notices of intent (NOIs) to explore, the lowest level in 
the past 10 years. Six were for precious metals (one unspecified 
but likely precious metals), two for base metals, and three for 
industrial minerals. Four of the base and precious metal NOIs 
were from individuals, and four were from small to medium- 
sized companies. New mine development was also depressed, 
and several planned operations were on hold awaiting financing. 
Work at most developing operations was confined to clearing 
and rehabilitating existing workings and/or limited sampling and 
test mining. 

After several delays because of environmental challenges, 
U.S. Department of the Interior review, and corporate 
restructuring, Constellation Copper Corp. planned to proceed 
with construction of a mine and mill complex on its Lisbon 
Valley copper property, subject to arranging appropriate 


Robert Gloyn, Senior Geologist, and Roger Bon, Industry Outreach 
Specialist, at the Utah Geological Survey authored the text of the State mineral 
industry information provided by that agency. 
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financing. The property was permitted, and a revised and 
updated feasibility study was completed using copper sales 
prices ranging from $1.65 to $1.98 per kilogram ($0.75 to $0.90 
per pound). Announced reserves are 33.3 million metric tons 
(Mt) at an average grade of 0.514% copper in three separate 
open pit areas. 

Western Utah Copper Co. (WUCC) was active during 2002 in 
the San Francisco, Beaver Lake, and Rocky mining districts in 
west-central Beaver County. WUCC assembled a large property 
position including the patented and unpatented claims held by 
Nevada Star Resources Corp., the patented Cactus claim block 
held by Horn Silver Mines, Inc., and other claims and leases. 
During the year, WUCC did planning and permitting work in 
contemplation of resumption of mining at the Maria deposit in 
the Rocky district and the Cactus deposit in the San Francisco 
district. 

Franconia Minerals Corp. also was active in the San Francisco 
district in the Horn Silver-King David area. The exploration 
targeted manto and structurally controlled sulfide and zinc- 
rich oxide ores at depth, along strike, and west of the known 
resource and earlier mining. Work completed in 2002 consisted 
of data compilation from old maps and reports, underground 
mapping and sampling of accessible workings, a modified 
Mise-a-la-Masse geophysical survey, and drilling three diamond 
coreholes of a proposed four-hole program. Drill results were 
encouraging. 

Several companies were active in the Gold Hill-Clifton 
district in western Tooele County. In mid-December 2002, 
Clifton Mining Co. announced it had signed an option 
agreement with Dumont Nickel, Inc. for a multiyear program 
to explore the Cane Springs and other properties in the district 
held by Clifton Mining and Woodman Mining Co. (more 
than 50% owned by Clifton Mining). Dumont Mining Co. (a 
wholly owned subsidiary of Dumont Nickel, Inc.) was formed 
to conduct the exploration. Initial exploration will concentrate 
on the high-grade Cane Springs Mine with an initial 610 meter 
(m) drilling program scheduled to begin in early 2003. The 
Cane Springs Mine was a gold-copper skarn deposit in garnet- 
wollastonite marble; historical ore grades at the mine were 
17.1 to 34.3 grams per metric ton (g/t) gold. Dumont was 
also planning to evaluate the “Clifton shears” (Herat Mine), 
and anticipated up to 1,525 m of drilling to test the downdip 
continuation of the ore zone. The “Clifton shears” were a series 
of gold, silver, lead, and copper-bearing fissure veins and shear 
zones in quartz monzonite. Previous surface and underground 
sampling indicated an average grade of 1.3 g/t gold, 285 g/t 
silver, and 5.6% lead for the veins and mineralized shear zones. 
Metallic Ventures, Inc. acquired several properties in the district. 
Its main focus was high-grade vein and replacement deposits 
with a secondary emphasis on lower grade, surface minable, 
disseminated deposits. 

Unico resumed work on its properties in the Bromide Basin 
area in eastern Garfield County in late April 2002. Work 
included cleaning, rehabilitating, and sampling several existing 
tunnels and adits. Several hundred tons of ore was mined during 
2002 mostly as a consequence of rehabilitating the two adits and 
exposing the Turner-Kimball vein. Most of the ore in Bromide 
Basin is in high-grade veins and breccia pipes at structural 
intersections along the veins. The gold-copper-silver-bearing 
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veins are 0.6 to 1.5 m wide with gold values generally greater 
than 34.3 g/t. The recently discovered New vein, located east 
of the Bromide vein, is similar to others in the area and surface 
samples average 42 g/t gold and 26 g/t silver. In March 2002, 
Unico announced a resource estimate of 136,000 t containing 
11.6 tof gold. This resource estimate is only for four veins/ 
structures (Bromide, Crescent, Henrietta, and Turner-Kimball) 
and does not include the recently discovered New vein or other 
known veins in the area. 

Unico was also active at its Deer Trail mine in central Piute 
County. During 2002, the company continued to develop the 
3400 area along the PTH tunnel level. Several thousand tons of 
ore was mined from two manto deposits on the PTH level, and 
a 56-m development raise was driven to develop the upper parts 
of the ore bodies. 

In March 2002, Unico announced a resource estimate for the 
Deer Trail Mine of 1.66 Mt. More than half the tonnage was 
in Callville Limestone-hosted deposits in the 3400 area, and 
nearly one-fourth was in Toroweap Formation-hosted deposits 
in the 8600 area. The 3400 resource estimate includes three 
ore blocks: (1) a drill-indicated, proven and probable resource 
of 27,200 t, (2) a projected downdip resource of 109,000 t 
representing an extension to the southwest from the known 
34 East mineralization, and (3) an inferred 900,000 t resource 
northwest of the PTH workings associated with the Red Fissure 
feeder zone. Average grades for the 136,000-t resource (1 
and 2 above) are 8.9 g/t gold, 1,070 g/t silver, 4.6% lead, and 
6.1% zinc. The 8600 resource includes an inferred resource of 
450,000 t along the northwest extension of the Red Fissure, the 
main ore conduit, with an estimated grade of 3.4 g/t gold, 510 g/ 
t silver, 5% lead, 12% zinc, and 0.5% copper. The total resource 
estimate also includes 169,000 t of tailings with an average 
grade of 1.4 g/t gold and 120 g/t silver. Additional resources 
not included in the above estimate are present in the area along 
additional fissures, including an area north of the 8600 area that 
assayed 240 g/t silver. 

In the East Tintic district in Utah County, Chief Consolidated 
Mining Co., through its wholly owned subsidiary Tintic Utah 
Metals, operated the Trixie gold-silver-copper mine between 
January and late March 2002 when the mine experienced a 
cave-in that collapsed workings on and above the 600 level. No 
one was injured in the cave-in, but the mine was subsequently 
shut down, and no information has been released on when, 
if ever, it will resume production. Chief Consolidated wrote 
off its reserves from the Burgin Mine, also in the East Tintic 
district, currently estimated (proven and probable) at 971,000 t 
of ore at an average grade of 566 g/t silver, 21% lead, and 6.7% 
zinc. The writeoff was caused by the low probability of near- 
term production resulting from the difficult and expensive work 
required to bring the property into production and continued low 
metal prices. 

Chief Consolidated subsequently entered into talks to 
restructure its debt and was attempting to maximize the value of 
its extensive real estate holdings in the district. The company 
owned approximately 7,810 ha in the Main and East Tintic 
districts. The company hired a real estate firm in August with 
approval to sell approximately 1,820 ha. In September, the 
company held talks with a number of shareholders to assist 
in developing a recapitalization plan. No announcements 
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have been made concerning the recapitalization plan and/or 
future plans for the company. In spite of recent events, Chief 
still thinks potential exists in the district for discovery and 
development of significant ore deposits. 

There were also several developments in the industrial 
minerals sector. In mid-2001, Atlas Mining Co. signed a 
lease/option agreement on the Dragon halloysite property in 
the southern part of the Tintic district, about 4 kilometers (km) 
south of Eureka. During 2002, the mining plan was finalized, 
and the operation was permitted as a small, underground mine. 
In addition, the company drilled five short holes to verify earlier 
drill-indicated reserves in the northwestern part of the ore body. 
The drilling confirmed the earlier estimates. Current reserves 
remain at 270,000 t with potential for a total resource of 910,000 
t. Mining was scheduled to begin in the summer of 2003. 

U.S. Gypsum Co. received a permit for a new gypsum 
operation on the west side of the San Rafael Swell north of 
Interstate 70 in southern Emery County. The operation will be 
on a Utah School and Institutional Trust Lands Administration 
section. Three other gypsum mines were active in the area. 
The west side of the Swell was becoming the center of gypsum 
mining in Utah as gypsum deposits in the Sigurd area in Sevier 
County were depleted. 


Commodity Review 


Industrial Minerals 


Bentonite and Clays.—Nearly 245,000 metric tons (t) of 
common clays and about 32,000 t of bentonite were produced 
by five companies in 2002, a 14% decrease in common clay 
and a 22% decrease in bentonite compared with that of 2001. 
Statewide, there were 12 active large mine permits and 11 
active small mine permits held by clay operators in 2002. 
Many of these mines, both large and small, were operated 
intermittently. The three largest producers of common clay in 
2002, in descending order, were Interstate Brick Co., Interpace 
Industries, and Paradise Management Co. Two companies 
(Western Clay Co. and Redmond Minerals, Inc.) produced 
bentonite from pits located in central Utah. More than 75% of 
all common clay was used in the manufacture of brick. 

Crushed Stone and Sand and Gravel.—Crushed stone 
(including limestone and dolomite) and sand and gravel were 
valued at an estimated $156 million in 2002, up from $150 
million in the previous year (table 1). These materials were 
produced in every county in Utah by commercial operators, and 
by Federal, State, and county agencies. Because of the large 
number and intermittent operation of producers, operators are 
not sent UGS production questionnaires. 

Gilsonite.—Gilsonite production for 2002 was estimated to 
be about 59,000 t, about 4,500 t more than in 2001. Gilsonite 
is an unusual solid hydrocarbon that has been mined in Utah 
for more than 100 years. All of the gilsonite mines are near 
the town of Bonanza in eastern Uintah County. The three 
companies that produce gilsonite, in descending order of 
production, are American Gilsonite Co., Zeigler Chemical and 
Minerals Co., and Lexco, Inc. Gilsonite is marketed worldwide 
for use in more than 150 products ranging from printing inks to 
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explosives. Gilsonite production has been relatively stable for 
the past several years. 

Gypsum.—Six companies mined about 318,000 t of gypsum 
in 2002, nearly 45,000 t less than in 2001. In descending order 
of production, the companies are U.S. Gypsum Co., Georgia 
Pacific Corp., Nephi Gypsum, Inc., H.E. Davis and Sons, D.K. 
Gypsum Industries, and Western Clay Co. Both U.S. Gypsum 
and Georgia Pacific operated wallboard plants near Sigurd 
in Sevier County. The Georgia Pacific plant closed in 2002 
and the company’s mines in Utah were inactive. Wallboard 
manufacturing was shifted to the company’s Las Vegas, NV, 
facility. The majority of gypsum produced in Utah was used for 
making wallboard, but several operators supplied raw gypsum 
to regional cement companies where it is used as an additive to 
retard the setting time of cement and to the agriculture industry 
for use as a soil conditioner. 

Lime and Portland Cement.—Lime and portland cement 
had a combined value of $159 million in 2002. Two operators 
produced portland cement in Utah—Holcim (US) Inc. (formerly 
Holnam, Inc.) and Ash Grove Cement Co. Holcim’s Devil’s 
Slide mine and plant is east of Morgan in Morgan County, and 
Ash Grove's Leamington mine and plant is east of Lynndyl in 
Juab County. The companies have a combined capacity of more 
than 1.4 Mt/yr of cement. Both plants operated near capacity 
in 2002, with total production slightly exceeding that of 2001. 
In addition to limestone, both Holcim and Ash Grove Cement 
mined modest amounts of shale and sandstone that are used in 
the manufacture of cement. 

Lime production was about 3% higher in 2002 than in 2001. 
There were two suppliers of lime in Utah, with a combined 
capacity of more than 0.9 Mt/yr: Graymont Western U.S., Inc. 
(formerly Continental Lime Co.), which produced dolomitic 
lime and high-calcium lime, and Chemical Lime of Arizona, 
Inc., which produced dolomitic lime and hydrated lime. Both 
operations served markets in Utah and surrounding States. 
Graymont's plant was in the Cricket Mountains, approximately 
56 km southwest of Delta in Millard County, and was one of the 
10 largest lime plants in the United States. Chemical Lime's 
plant was about 13 km northwest of Grantsville in Tooele 
County. 

Ten to twelve companies quarried about 2.1 Mt of limestone 
and dolomite in 2002, which was used mainly for construction 
and flue-gas desulfurization in coal-fired powerplants. A 
small amount of limestone and dolomite was also crushed to a 
fine power and marketed to the coal mining industry as “rock 
dust." The three largest suppliers of crushed limestone used 
for construction were Harper Construction Co. (one quarry in 
Salt Lake County), Valley Asphalt Co. (two quarries in Utah 
County), and Pelican Point Rock Products Co. (one quarry in 
Utah County). 

Perlite.—Basin Perlite Co. mined perlite from its Pearl Queen 
and Schoo mines in central Beaver County and processed the 
material at its mill near Milford in Beaver County. Large-scale 
production began in 1996. The operation, begun by Pearl 
Queen Perlite Corp., was acquired by Basin Perlite in late 1999. 
The company increased production and developed additional 
products for sale. In 2002, the two mines produced 55,300 t of 
perlite, and 52,600 t were processed at the mill. 
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Phosphate.—SF Phosphates, Ltd. was Utah’s only phosphate 
producer. The company’s phosphate operation was 18 km north 
of Vernal in Uintah County. SF Phosphates is a partnership of 
Farmland Industries, Inc. and J.R. Simplot, Inc. The company 
mined 2.7 Mt/yr to 3.6 Mt/yr of ore, which was processed into 
0.9 Mt to 1.8 Mt of phosphate concentrate. The concentrate 
was transported in slurry form to the company’s Rock Springs, 
WY, fertilizer plant via a 144-km-long underground pipeline. 
During 2002, the mine produced about 3.6 Mt of ore, its highest 
production in the past 11 years. 

Salt and Other Brine-Derived Products (Magnesium 
Chloride and Potash).—Brine-derived products, including 
salt, magnesium chloride, and potash (potassium chloride and 
sulfate of potash), had a combined value of about $148 million. 
One company (North Shore Ltd. Partnership) produced a small 
amount of concentrated brine that was used as an ingredient in 
mineral food supplements. Statewide production in 2002 of salt 
and other brine-derived products, excluding magnesium metal, 
was estimated to be 3.34 Mt, about 160,000 t higher than in 
2001. Potash production (including sulfate of potash) in 2002 
was estimated to be about 318,000 t, about 18,000 t more than 
2001. 

Salt production alone was estimated to be 2.7 Mt in 2002, 
about 180,000 t more than in 2001. Most production was 
from three operators using brine from Great Salt Lake. These 
operators were, in descending order of production, IMC Kalium 
Ogden Corp. (formerly GSL Minerals), Cargill Salt Co., and 
Morton International, Inc. In addition, three other companies 
produced salt and/or potash from operations not located on 
Great Salt Lake. They were Reilly Chemical Co. at Wendover 
in Tooele County (potash), Moab Salt LLC near Moab in Grand 
County (salt and potash), and Redmond Minerals, Inc. near 
Redmond in Sanpete County (salt). 

Shale.—Utelite, Inc. mined more than 180,000 t of shale in 
2002 to manufacture “expanded shale" for use as a lightweight 
aggregate for the construction industry. The mine was located 
near the town of Wanship in Summit County. Production of 
“expanded shale” was approximately 10% higher in 2002 than 
that of 2001. 


Metals 


Beryllium.—Utah continued to be the Nation's sole producer 
of beryllium ore (bertrandite), which was mined at Brush 
Wellman Inc.'s Topaz and Hogs Back mines in Juab County 
and processed along with imported beryl at the company's plant 
a few miles north of Delta in Millard County. The product 
(beryllium hydroxide) was then sent to the company-owned 
refinery and finishing plant in Ohio, where it was converted 
into beryllium metal, alloys, and oxide. 1n 2002, about 14,000 
t of ore was mined and trucked to the processing plant. Mine 
production was substantially less than previous years because 
of reduced demand, increased processing of stockpiled ore, and 
the use of imported beryl. Although the demand for beryllium 
alloys and beryllium oxide has increased modestly during the 
past several years, the current economic downturn and increased 
imports of beryl and finished beryllium (beryllium-copper 
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master alloy) have reduced the demand for beryllium ore. 

Copper.—Copper production from Kennecott Utah Copper 
Corp.'s Bingham Canyon Mine decreased 18% in 2002 to 
260,000 t from 2001 production of 318,000 t of copper owing 
to the processing of harder ore from the south side of the 
pit. Production of refined metal increased from 234,000 t in 
2001 to 294,000 t in 2002 owing to much improved smelter 
performance. Large-scale underground mining is expected to 
extend the mine's life by 15 years after open pit reserves are 
exhausted around 2013. 

Gold.—Gold production in 2002 was estimated at nearly 
15,600 kilograms (kg), a 35% decrease from the nearly 24,100 
kg produced in 2001. Gold was produced from two surface 
mines owned by Kennecott Corp.—one primary producer 
(Barneys Canyon Mine) and one byproduct operation (Bingham 
Canyon Mine), both located in Salt Lake County. Gold was 
also produced by one small underground mine (Trixie) operated 
by Chief Gold Mines Inc. near the town of Eureka in Utah 
County. Several other small mines in the State were known to 
produce minor amounts of gold and silver, but these companies 
reported no metal-specific production to the UGS. The decrease 
in production is mainly because of lower gold-content copper 
ore and lower smelter throughput from the Bingham Canyon 
Mine in 2002. The Barneys Canyon Mine's ore reserves were 
exhausted in late 2001 and mining ceased, but Kennecott will 
continue to produce gold from its heap-leach pads at a much 
reduced rate until 2004, when those pads will be depleted. The 
Trixie Mine was active only until late March 2002 when the 
mine experienced a cave-in and was shut down. 

Magnesium.—U.S. Magnesium LLC (formerly Magnesium 
Corp. of America, or Magcorp) produced magnesium metal 
from Great Salt Lake brines at its electrolytic plant at Rowley 
in Tooele County. U.S. Magnesium purchased the assets of 
Magocorp in June 2002 from the U.S. Bankruptcy Court. The 
plant, having a capacity of 43,000 metric tons per year of 
magnesium metal (99.9% purity), was one of only two active 
primary processing facilities in the United States. Magnesium 
production was less than capacity in 2002 because of depressed 
magnesium prices and ongoing modernization of the processing 
plant. U.S. Magnesium planned to complete the modernization 
work in 2003 and will evaluate the possibility of expanding 
operations 1f and when the market improves. 

Molybdenum.—Kennecott's Bingham Canyon Mine, one 
of six molybdenum-producing mines in the United States in 
2002, produced slightly more than 10,000 t of molybdenum 
concentrates (MoS,), a significant decrease (more than 25%) ` 
from 2001 (Bon and Gloyn, 2003). Production was lower 
because of a combination of lower amounts of molybdenum in 
the copper ore and lower mill throughput. Molybdenum was 
recovered as a byproduct from the copper milling operation. 

Silver.—Silver production was estimated to be approximately 
120,000 kg in 2002, nearly 25,000 kg less than in 2001. Silver 
was produced as a byproduct metal from the Bingham Canyon 
Mine, and from polymetallic ore from the Trixie Mine. Lower 
silver production resulted from the same factors that caused 
lower gold production. 
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Environmental Issues The law mostly affects individuals practicing environmental 
and engineering geology. Most exploration and development 
geologic work done for companies would be exempt from the 
act, but some activities would require licensing. Additional 
information is available at the Utah Division of Professional 
Licensing (DOPL) Web site at URL http://www.dopl.utah. gov. 
During 2002 and early 2003, the UGS released maps 
and publications of mining and related interest. Some of 
these were a bulletin on energy, mineral, and ground water 
resources of Carbon and Emery Counties (Bulletin 132); a 
special publication on Great Salt Lake that includes sections 
on geology, hydrology, chemistry, lake industries, biology, 
and recreation; maps showing large and small permitted mines 
in Utah in 2002 (OFR-398 and OFR-405); two 7.5-minute 
geologic quadrangle maps covering the Silver Reef district 
in Washington County (M-187, M-191); three 30x60-minute 
geologic quadrangle maps covering most of Millard County (M- 
182, M-184, M-186); and a CD-ROM of the 1900 USGS Tintic 
Special District atlas. Information on other publications can be 
found at URL http://geology.utah.gov. 


Several ongoing environmental issues in Utah were still to 
be resolved. These issues include a proposed nuclear waste 
storage site on the Goshute Indian Reservation and moving or 
capping the Atlas Corp. uranium tailings pile near Moab. In 
2001, the U.S. Environmental Protection Agency designated 
the area around Eureka, Juab County, as a Superfund site. It 
was still being cleaned up in 2002; topsoil has been removed 
and replaced around most homes and businesses in Eureka, and 
additional work was planned for other areas away from the town 
itself. Utah had 22 active Superfund sites, of which 12 were 
related to mining, milling, or smelting. 


Legislation and Government Programs 


A Utah legislative committee (Impacts of Gravel Pit Task 
Force) reviewed the environmental and social impacts of sand 
and gravel operations. Under current State statute, aggregate 
operations were exempt from filing mine reclamation plans and 
from securing bonds for reclamation. Recommendations from 
the committee were expected by November 30, 2003. 

In 2002, the Utah Legislature passed a law requiring 
licensing for all individuals “practicing geology before the 
public.” The requirement became effective January 1, 2003, 
and the “grandfathering period” will end December 31, 2003. 


Reference Cited 


Bon, R.L., and Gloyn, R.W., 2003, Utah, in Annual review 2002: Mining 
Engineering, v. 55, no. 5, May, p. 56-59. 


TABLE I 
NONFUEL RAW MINERAL PRODUCTION IN UTAH? 


(Thousand metric tons and thousand dollars) 


2000 2001 2002" 
Mineral Quantity Value Quantity Value Quantity Value 

Beryllium concentrates metric tons 4,510 5 2,480 3 2,500 3 
Clays: 

Bentonite W W 5] W W W 

Common 335 5,380 360 5,490 454 2,180 
Gemstones NA 1,030 NA 1,020 NA 331 
Salt 2,110 108,000 2,300 121,000 2,590 83,700 
Sand and gravel, construction 30,900 109,000 28,400 109,000 30,300 118,000 
Stone, crushed 8,400 ' 40,700 ' 8,430 40,500 7,800 38,300 
Combined values of cement (portland), copper, 

gold, gypsum (crude), helium (Grade-A), lime, 

magnesium compounds, magnesium metal, 

molybdenum concentrates, perlite (crude), 

phosphate rock, potash, silver, stone [dimension 

quartzite and sandstone (2000), dimension 

sandstone (2001-02)], and values indicated 

by symbol W XX 1,160,000 XX 1,090,000 XX 985,000 

Total XX 1,430,000 XX 1,360,000 XX 1,230,000 


Preliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not available. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
UTAH: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 19 € 4,820 " $23,500 ' $4.87 15 5,260 $26,100 $4.97 
Dolomite 3 2,350 8,310 3.54 3 2,200 7,800 3.58 
Sandstone and quartzite 4 W W 7.40 5 W W 6.21 
Volcanic cinder and scoria D W W 8.82 3 W W 9.28 
Miscellaneous stone 87 401 ' 2,720 €  678' 7 282 2,190 7.78 
Total or average XX 8,400 ' 40,700" 4.85 ' XX 8,430 40,500 4.81 


"Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 
UTAH: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone 119 $569 $4.78 
Filter stone W W 3.58 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 4.08 
Bituminous aggregate, coarse W W 4.08 
Railroad ballast W W 4.08 


Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal W W 3.53 
Screening, undesignated 32 114 3.56 
Coarse and fine aggregates: 


Graded road base or subbase W W 3.53 
Unpaved road surfacing W W 3.58 
Crusher run or fill or waste W W 3.58 
Other construction materials 10 36 3.60 


Agricultural: 
Agricultural limestone W W 19.22 
Poultry grit and mineral food W W 30.55 
Other agricultural uses 22 248 11.27 
Chemical and metallurgical: 


Cement manufacture 2,120 14,000 6.61 
Lime manufacture W W 3.85 
Sulfur oxide removal 137 1,000 7.33 
Special, mine dusting or acid water treatment W W 4.41 
Unspecified:" 
Reported 3,100 12,200 3.94 
Estimated 1,100 5,300 4.63 
Total or average 8,430 40,500 4.81 


W Withheld to avoid disclosing company proprietary data; included in "Grand total." 
' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Reported and estimated production without a breakdown by end use. 
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TABLE 4 


UTAH: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch)” w w 
Coarse aggregate, graded" W W 
Fine aggregate (-3/8 inch)” W w 
Coarse and fine aggregate° -- -- 
Other construction materials -- -- 
Agricultural’ W W 
Chemical and metallurgical’ 2,420 10,700 
Special" W W 
Unspecified: i 
Reported | 2 
Estimated 150 1,700 
Total 3,000 14,300 


District 2 
Quantity Value 
w w 
W W 
W W 
W W 
10 36 
W W 
W W 
3,060 12,000 
1,000 3,600 
5,330 25,500 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


^No crushed stone was produced in District 4. 
"Includes filter stone and riprap and jetty stone. 


"Includes concrete aggregate (coarse), bituminous aggregate (coarse), and railroad ballast. 


*Includes screening (undesignated) and stone sand (bituminous mix and seal). 


District 3 
Quantity Value 
W W 
W W 
W W 
W W 
37 208 
37 208 


“Includes crusher run (select material or fill), graded road base or subbase, and unpaved road surfacing. 


"Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 


8 , : 
Includes cement manufacture, lime manufacture, and sulfur oxide removal. 


"Includes mine dusting or acid water treatment. 


Reported and estimated production without a breakdown by end use. 


TABLE 5 


Quantity 


UTAH: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY! 


Use 
Concrete aggregates (including concrete sand) 


Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphaltic concrete aggregates and other bituminous mixtures 


23 
Road base and coverings 


Fill 
Snow and ice control 
Other miscellaneous uses 


Unspecified:* 


Reported 
Estimated 
Total or average 


Quantity 


(thousand 


metric tons) (thousands) 


3,960 
75 
1,620 
4,060 
2,590 
22 
41 


8,240 
7,700 
28,400 


Value 


$19,600 
506 
8,230 
14,800 
7,090 
55 

343 


29,600 
28,000 
109,000 


[Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 
"Includes road and other stabilization (cement). 


*Reported and estimated production without a breakdown by end use. 
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Unit 

value 
$4.94 
6.75 
5.07 
3.65 
2.74 
2.50 
8.37 


3.60 
3.68 
3.83 


Unspecified districts 


Value 


47.7 


47.8 


TABLE 6 


UTAH: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | 


District 2 District 3 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Concrete aggregate and concrete products” w w w w 780 5,190 359 1,980 
Asphaltic concrete aggregates and other bituminous mixtures W W W W 315 2,060 272 1,050 
Road base and coverings” 428 1,390 2,030 7,580 1,400 5,330 206 510 
Fill 114 214 2,140 5,580 335 1,300 -- -- 
Other miscellaneous uses’ 862 3,710 3,100 14400 37 313 x - 
Unspecified: 
Reported 2,950 11,200 3,570 14,200 432 2,090 1,290 2,140 
Estimated 2,300 8,500 5,100 19,000 350 1,400 -- -- 
Total 6,640 25,000 15,900 60,300 3,650 17,700 2,130 5,680 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

‘Includes snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF VERMONT 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Vermont Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value’ of nonfuel mineral production 
for Vermont was $70.7 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was a marginal decrease 
compared with that of 2001: and followed a nearly 6% increase 
from 2000 to 2001. Because data for talc have been withheld 
to protect company proprietary data, the actual total values for 
2000-2002 are higher than those reported in table 1. 

In 2002, dimension stone was again Vermont's leading 
nonfuel mineral commodity, accounting for about 40% of the 
State's reportable nonfuel mineral value. The production and 
values of construction sand and gravel and dimension stone 
increased, but were slightly offset by a $2.7 million decrease in 
crushed stone, resulting in the small net decrease for the year. 
In 2001, increases in crushed stone, up nearly $3 million, and 
construction sand and gravel, up more than $1 million, led the 
State's increase (table 1). Talc production and value were down 
about 7%. 

Compared with USGS estimates of the quantities produced in 
the United States during 2002, Vermont rose to third from fourth 
among the States that produced dimension stone and remained 
third among those producing talc. 

The Vermont Geological Survey (VGS) provided the 
following narrative information, which includes information 
from the VGS and responses from Rock of Ages Corp. to the 
annual VGS request for information on the State's quarry and 
mine operations. 


Mine Permitting 
Several new sand and gravel operations received Act 250 


(Vermont’s land-use and development law) permits in 2002. 
Altogether, five Act 250 permits were issued for sand and gravel 


The terms “nofuel mineral production" and related "values" encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists’ names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


2Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 

‘Marjorie Gale, Environmental Scientist 1II-Geologist with the Vermont 
Geological Survey, authored the text of the State mineral industry information 
provided by that agency. 
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extraction. Permitted annual extraction rates varied from 5,000 
to 100,000 cubic yards (3,820 to 76,500 cubic meters). The five 
sand and gravel pits are in the towns of South Ryegate, Milton, 
Georgia, Essex, and Northfield. 

Three stone quarries were permitted in 2002. Vermont Marble 
Investors Group and Barney Marble Co. received a permit to 
increase production depth and extraction rates at the Swanton 
Red Marble Quarry in Swanton. Black Rock Coal, Inc. of East 
Montpelier received a permit to extract both slate and granite on 
an 45-acre (18.2-hectare) tract in Calais; the stone will be used 
primarily for landscaping. H.A. Manosh Corp. received an Act 
250 permit for Phase 2 of an aggregate stone quarry In Wolcott. 
The quarry received its initial permit in 1996. 


Commodity Review 


Industrial Minerals 


Dimension Stone.—In the granite industry, the Quarries 
Division at Rock of Ages Corp. reported that sales of Barre 
granite in 2002 remained at approximately the 2001 level, an 
indication that demand for the company’s products seemed 
to be leveling out rather than continuing its decline of recent 
years. The influx of imported granites into the United States 
continued to impact the sale of domestic granites that are used 
to manufacture monumental products. In recent years, imports 
have had a significant impact on the demand for Barre Gray 
granite used in the monument industry. 

During 2002, Rock of Ages continued to purchase and 
implement new technology in the Barre Gray granite quarry 
in order to reduce costs. Use of the diamond wire saw was 
increased in the quarries with much success. The water jet was 
tested, purchased, and found to be an excellent addition to the 
extraction process in the warmer months. However, because 
demand for the company’s various colors of granite 1s much 
stronger in its quarries in the southern United States, the water- 
jet machinery was transferred to North Carolina and put into 
round-the-clock production there. 

The worldwide demand for the famous Bethel white 
granite remained very strong. New production methods were 
undergoing testing in the Rock of Ages’ Bethel, VT, quarry. In 
addition to the diamond wire saw, hydraulic drilling equipment 
will become the primary type of drill used in the Bethel quarry. 

Throughout all of the company’s quarry operations, the fastest 
type of channeling equipment available is the diamond wire 
saw. This technology has been greatly improved upon, and 
manufacturers of the diamond wire tool have spent significant 
sums to develop various types of diamond segments for different 
types of granite. The use of the diamond wire tool has increased 
the actual yield from each quarry mostly because less stone is 
damaged in the extraction process. 


Vermont Quarries Corp. of Rutland, VT, established a 
technologically advanced block fabrication plant in the 
underground white marble quarry in Danby. The plant, 
equipped with a gangsaw and polishing line, a bridge saw, 
and cranes, can produce up to 465 square meters (5,000 
square feet) of polished marble slabs per day. The majority 
of dimension stone work is cut to size, and about one-third is 
for stock slabs. Vermont Quarries also invested in specialized 
training for employees to run the new equipment. Prior to the 
construction of the underground plant, large marble blocks were 
shipped to Italy for fabrication. The Danby Quarry is the only 
underground marble quarry in the United States and purportedly 
the largest in the world. The stone was used in numerous 
buildings worldwide, including the Thomas Jefferson Memorial 
in Washington, DC, the United Nations Building in New York 
City, and the Chiang Kai-Shek Memorial in Taiwan. Vermont 
Quarries has also operated the Vermont Cavendish Green (Verde 
Antique) quarry in Cavendish since 1999. 

Calcium Carbonate. —OMYA, Inc. North America 
hosted a very successful open house at its white 
marble quarry in Middlebury during Earth Science 
Week 2002. Visitors were able to view and 
experience firsthand the rocks, quarry equipment, 
and products. OMYA’s calcium carbonate plant in 
Florence, VT, which began production in 1979, was 
the company’s first North American plant. Ground 
calcium carbonate, also used in the manufacture 
of food and pharmaceuticals, was manufactured 
in the Florence plant mainly for the paper, paint, 
and plastics industries. This plant was capable of 


producing dry and slurry products. 
Government Programs and Activities 


The VGS, also known as the Division of Geology and 
Mineral Resources in Vermont’s Department of Environmental 


TABLE 1 


Conservation, continued to conduct surveys and research of the 
geology, mineral resources, and topography of the State. The 
VGS focused on the completing of the bedrock map of Vermont, 
new surficial mapping by quadrangle and watershed, and a 
natural hazard map program. In 2002, mapping projects address 
societal issues In Vermont: landslide hazard, riverine erosion, 
and nitrate and naturally occurring radionuclides in bedrock 
and ground water. Prototype aquifer and aquifer recharge area 
mapping was underway for town planning. Digital surficial 
and bedrock data were also used to customize HAZUS, an 
earthquake hazard computer program, to make it realistically 
simulate local Vermont conditions. 

The State Geologist manages interdisciplinary studies with 
strong geologic components, especially those focused on 
surface waters, ground water resources, and geologic hazards. 
Review of projects as they relate to Criteria 9D and 9E of the 
aforementioned Act 250 is a VGS activity that recognizes 
the importance of lands with high potential for extraction of 
mineral and earth resources. The VGS also reviewed and made 
recommendations regarding mine and quarry reclamation plans 
in response to current environmental concerns. Published 
reports were prepared and made available to the public, 
consultants, industry, and government, providing geologic aid 
and advice to the public as required by State statute. 

The VGS also provides advice concerning the development 
and working of rock and mineral deposits suitable for building, 
roadmaking, and economic purposes. The VGS maintains an 
archive of old and new information as per State statute. In the 
event of any significant discovery of hydrocarbons in the State, 
the VGS provides geologic services for Vermont's Natural 
Gas and Oil Resources Board. Additional information about 
the VGS is available on the Internet at URL 
http://www.anr.state.vt.us/geology/ vgshmpg.htm. 


NONFUEL RAW MINERAL PRODUCTION IN VERMONT"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Gemstones NA 
Sand and gravel, construction 4,140 
Stone: 

Crushed 5,210 

Dimension metric tons 103,000 
Talc, crude do. W 

Total XX 


2001 2002P 
Value Quantity Value Quantity Value 

l NA l NA l 

18,800 4,570 20,000 4,600 20,500 
21,500 4,950 24,300 4,300 21,600 
26,600 98,000 26,500 100,000 28,600 
(3) W (3) W (3) 
66,900 XX 70,800 XX 70,700 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
' Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 


*Value excluded to avoid disclosing company proprietary data. 


48.2 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2002 


TABLE 2 
VERMONT: CRUSHED STONE SOLD OR USED, BY KIND 


2000 2001 
Number Quantity Number Quantity 

of (thousand Value Unit of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone 7 2,210 $8,780 $3.98 6 1,990 $8,050 $4.05 
Dolomite 3 W W 3.67 3 W W 8.01 
Granite 3 268 1,930 7.18 3 307 1,960 6.38 
Marble 2 W W 4.13 l w W 4.08 
Quartzite l w w 3.47 l w w 3.58 
Slate l W W 3.47 l W W 3.58 
Total or average XX 5,210 21,500 4.12 XX 4,950 24,300 4.92 


W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
VERMONT: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Riprap and jetty stone w W $7.76 
Filter stone W W 8.32 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 10.19 
Bituminous aggregate, coarse W W 11.19 
Railroad ballast W W 9.26 
Fine aggregate (-3/8 inch), stone sand (bituminous mix or seal) W W 7.48 
Coarse and fine aggregates: 
Graded road base or subbase 365 $2,470 6.76 
Unpaved road surfacing W W 6.85 
Crusher run or fill or waste W W 8.27 
Unspecified: 
Reported 923 4,520 4.90 
Estimated 3,200 13,000 4.07 
Total or average 4,950 24,300 4.92 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Reported and estimated production without a breakdown by end use. 


TABLE 4 
VERMONT: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY' 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 198 $1,270 $6.39 
Concrete products (blocks, bricks, pipe, decorative, ctc.)^ 11 98 8.91 
Asphaltic concrete aggregates and road base materials 1.010 5,130 5.10 
Fill 235 773 3.29 
Snow and ice control 290 1,050 3.61 
Other miscellaneous uses 105 791 7.53 
Unspecified:" 
Reported 583 2,950 5.06 
Estimated 2,100 7,900 3.70 
Total or average 4,570 20,000 4.37 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF VIRGINIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Virginia Department of Mines, Minerals and Energy for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel raw mineral 
production for Virginia was $697 million, based upon 
preliminary U.S. Geological Survey (USGS) data. This was 
about a 5% decrease from that of 2001? and followed a 4.1% 
increase from 2000 to 2001. Virginia remained 20th in rank 
among the 50 States in total nonfuel raw mineral production 
value, of which the State accounted for nearly 2% of the U.S. 
total. 

Crushed stone was, by value, Virginia’s leading raw nonfuel 
mineral, accounting for about 60% of the State’s total nonfuel 
mineral value. From 1990 through 2002, the State produced 
nearly 760 million metric tons of crushed stone, or an average 
of more than 58 million metric tons per year during that 13-year 
period. During the past 5 years, on average, Virginia’s quarries 
have annually produced about 66 million metric tons of crushed 
stone per year. Cement (masonry and portland) was the second 
leading nonfuel mineral commodity, followed by construction 
sand and gravel and lime. These four mineral commodities 
represented about 87% of the State’s total nonfuel mineral value. 

In 2002, zirconium concentrates led Virginia’s nonfuel 
mineral commodities with the largest increase, about $7 million, 
but this was significantly offset by a decrease in the production 
and value of crushed stone and smaller drops in the production 
and value of construction sand and gravel, resulting in a net 


decrease for the year. In 2001, a rise in the production and value 


of crushed stone (up $28 million) and increases in construction 
sand and gravel and titanium (ilmenite) concentrates (about $1 
million each) accounted for most of the State’s increase in value. 
All other changes in value in 2001 and 2002 were on the order 
of $1 million or less (table 1). 

Based upon USGS estimates of the quantities produced 
in the 50 States during 2002, Virginia remained the only 
State to mine kyanite; second in feldspar; second in both 
zirconium concentrates (zircon) and titanium (ilmenite) (listed 


'The terms *nofuel mineral production" and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

“Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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in descending order of value), each being produced only in 
Virginia and Florida; second of 2 vermiculite-producing States; 
fifth in iron oxide pigments; and sixth in fuller’s earth. While 
the State continued to be 10th in lime, it was 10th in crushed 
stone (9th in 2001). Additionally, significant quantities of 
common clays, construction sand and gravel, industrial sand 
and gravel, and portland cement were produced in the State. 
Although the only producing kyanite mine and calcined 
kyanite (mullite) facilities in the United States were in Virginia; 
synthetic mullite, which is a calcined bauxite, was produced 

in one other State. About 90% of the U.S. kyanite and mullite 
output was used in refractories for the smelting and processing 
of a variety of metals and in glass and high-temperature 
ceramics manufacturing. 

The following narrative information was provided by the 
Virginia Division of Mineral Resources? (VDMR). Some 
production data in the text that follows are those reported by 
the VDMR, based on that agency’s own surveys and estimates; 
data may differ from some USGS preliminary estimates and 
production figures as reported to and estimated by the USGS. 


Commodity Review 


Industrial Minerals 


Clay.—Nestle Purina Petcare (formerly Golden Cat, a 
Division of Ralston Purina Co.), which was about 40 kilometers 
northeast of Richmond in King William County, continued 
producing cat box litter. The production of fuller’s earth clay, 
mined as a raw material at this site since the operation opened in 
the late summer of 1997, totaled 617,000 metric tons (t) through 
2001. 

Crushed Stone.—In June, Luck Stone Corp. acquired a 
granite quarry in Spotsylvania County and a Triassic sandstone 
quarry in Culpeper County from Martin Marietta Materials, 
Inc.; both operations produced crushed stone. As part of the 
transaction, Luck Stone sold a quarry near Burlington, NC, 
to Martin Marietta Materials. In June, Luck Stone purchased 
a diabase quarry owned by Bull Run Stone Co. in southern 
Loudoun County. Luck Stone provided support to the historic 
1804 Oatlands Plantation, a popular tourist site south of 
Leesburg in Loudoun County, to enable the purchase of 28 
hectares adjacent to the plantation that was planned for a 
housing development. 

In June, Vulcan Materials Co. sold its limestone quarry near 
Lowmoor, Alleghany County, to an asphalt company from West 
Virginia, which will partner with W.W. Boxley Co. The quarry 
will operate as Boxley Materials Co. 


‘Palmer C. Sweet, Geologist Supervisor-Economic Geology, Virginia 
Division of Mineral Resources, authored the text of the State mineral industry 
information provided by that agency. 
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Titanium.—Iluka Resources, Inc., Virginia Old Hickory 
Operations, continued with its heavy-mineral mining and initial 
processing operations in Dinwiddie County. The $23 million 
expansion was complete, and, with production from two areas 
simultaneously, production will increase by about 50% per 
year. Since production started in the fall of 1997, 756,000 t of 
titanium concentrates (ilmenite) and zirconium concentrates 
were produced through 2001. 


Metals 

Gold.—During 2002, Gold Crown Mining Co. continued to 
permit the Kentuck gold mine, which was east of Danville in 
Pittsylvania County. 


Government Programs 


The Virginia Division of Mineral Resources (geological 
survey) continued geologic mapping in several counties at a 


detailed 1:24,000 scale and continued to compile 1:100,000- 
scale maps. Field studies and the compilation of mineral 
resources on 1:24,000-scale maps continued. Published during 
the year were the geologic map of the western portion of the 
Richmond 30 x 60-minute quadrangle, the geologic map of the 
Virginia portion of the Danville 30 x 60-minute quadrangle; 
and the geologic map of the Virginia portion of the Lewisburg 
30 x 60-minute quadrangle. Articles published in the quarterly 
journal Virginia Minerals discussed the use of coal combustion 
products in Virginia and presented a guide to the educational 
rock and mineral garden. 

The Mineral Resources of Virginia database, which contains 
location and identification information on mines, quarries, 
prospects, pits, and occurrences, was updated as field work 
was completed. Data were checked and verified as the project 
continued. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN VIRGINIA’? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 2001 2002" 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 1,010 2,380 937 1,840 779 2,310 
Kyanite" 90 13,400 90 13,400 90 13,400 
Sand and gravel, construction 12,100 63,200 11,800 64,400 11,100 61,700 
Stone: 

Crushed 67,600 ' 418,000 * 69,100 446,000 62,000 409,000 

Dimension metric tons W W 5,590 626 5.930 659 
Combined values of cement, clays (fuller's earth), 

feldspar, gemstones, iron oxide pigments (crude), 

lime, sand and gravel (industrial), titanium 

(ilmenite), vermiculite, zirconium concentrates, 

and values indicated by symbol W XX 207,000 ' XX 206,000 XX 210,000 

Total XX 703,000 ' XX 732,000 XX 697,000 


“Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data; values included with "Combined values" data. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2Data are rounded to no more than three significant digits; may not add to totals shown. 
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Limestone” 
Dolomite 
Granite 


Sandstone and quartzite 


Traprock 
Slate 


Miscellaneous stone 
Total or average 
‘Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 


Kind 


TABLE 2 
VIRGINIA: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 
Quantity 
Number of (thousand Value Unit Number of 
quarries metric tons) (thousands) value quarries 

47 ' 22,000 ' $123,000 ' $5.62 ' 46 

Sine 2,050 ' 11,100 ' 5.44 ' 7 

25:7 25,400 ' 175,000 ' 6.9] ' 24 

6' 1,940 ' 8,510 ' 4.40 5 

12 15,300 ' 92,800 ' 6.08 ' 12 

l W W 5.50 l 

4 W W 6.05 3 

XX 67,600 ' 418,000 ' 6.17 ' XX 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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2001 
Quantity 
(thousand 

metric tons) 

20,100 

2,480 

25,500 

1,540 

18,100 

W 

W 

69,100 


Value 
(thousands) 

$113,000 
14,300 
180,000 
6,680 
124,000 
W 
W 
446,000 


Unit 


value 


$5.63 
S 
7.07 
4.35 
6.87 
5.62 
5.37 


6.46 
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TABLE 3 
VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W $4.56 
Riprap and jetty stone 1,010 $9,570 9.5] 
Filter stone 877 6,930 7.91 
Other coarse aggregates 984 6,260 6.36 
Total or average 2.870 22,800 7.94 
Coarse aggregate, graded: 
Concrete aggregate, coarse 9,940 75,600 7.60 
Bituminous aggregate, coarse 3,210 25,400 7.91 
Bituminous surface-treatment aggregate 2,800 22,000 7.86 
Railroad ballast w w 6.23 
Other graded coarse aggregates 3,240 12,500 3.85 
Total or average 19,200 135,000 7.58 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 834 6,690 8.02 
Stone sand, bituminous mix or seal 504 4,100 8.13 
Screening, undesignated 2,610 15,900 6.10 
Other fine aggregates 1,720 8,830 5.14 
Total or average 5,670 35,600 6.27 
Coarse and fine aggregates: 
Graded road base or subbase 12,800 80,700 6.32 
Unpaved road surfacing 1,380 10,600 7.73 
Terrazzo and exposed aggregate w w 9.93 
Crusher run or fill or waste 2,460 13,500 5.50 
Other coarse and fine aggregates 3,350 14,900 4.43 
Total or average 20,000 120,000 6.00 
Other construction materials 365 2,270 6.23 
Agricultural: 
Agricultural limestone (2) (2) 8.05 
Poultry grit and mineral food (2) (2) 9.67 
Other agricultural uses (2) (2) 8.45 
Chemical and metallurgical: 
Lime manufacture 519 2,810 5.42 
Flux stone (2) (2) 8.82 
Chemical stone for alkali works (2) (2) 9.67 
Sulfur oxide removal (2) (2) 7.33 
Special: 
Mine dusting or acid water treatment (2) (2) 3.53 
Asphalt fillers or extenders (2) (2) 11.57 
Other fillers or extenders (2) (2) 22.94 
Other miscellaneous uses and other specified uses not listed 39 185 4.74 
Unspecified:" 
Reported 12,100 72,300 5.95 
Estimated 7,100 34,000 4.84 
Total or average 19,200 107,000 5.54 
Grand total or average 69,100 446,000 6.46 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data; included in "Grand total." 

"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


VIRGINIA : CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT. 


(Thousand metric tons and thousand dollars) 


District 1 District 2 
Use Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 1/2 inch) W W W W 
Coarse aggregate, graded’ w w w W 
Fine aggregate (-3/8 inch)‘ 1,940 11,000 w w 
Coarse and fine aggregate" W W W W 
Other construction materials 163 1,020 128 848 
Agricultural" W W W W 
Chemical and metallurgical' W W -- -- 
Special’ W W -- -- 
Other miscellaneous uses” -- -- 39 185 
Unspecified: T 
Reported 1,420 9.410 3,910 23,100 
Estimated 6,200 29,300 890 5,000 
Total 19,100 103,000 10,800 69,500 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


-- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregates. 
"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 
"Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and other coarse 


and fine aggregates. 


^Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 


"Includes chemical stone for alkali works, flux stone, lime manufacture, and sulfur oxide removal. 


"Includes asphalt fillers or extenders, mine dusting or acid water treatment, and other fillers or extenders. 


"Includes other uses not listed. 


Reported and estimated production without a breakdown by end use. 


VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY 


TABLE 5 


Quantity 
(thousand 
Use metric tons) 
Concrete aggregates (including concrete sand) 6,230 
Concrete products (blocks, bricks, pipe, decorative, etc.) 128 
Asphaltic concrete aggregates and other bituminous mixtures 990 
Road base and coverings 321 
Fill 2,260 
Snow and ice control 32 
Other miscellaneous uses” 28 
Unspecified:" 

Reported 27 
Estimated 1,800 
Total or average 11,800 


' Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes filtration, railroad ballast, and roofing granules. 


"Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
1,790 16,000 
14,300 112,000 
W W 
13,000 84,300 
74 408 
W W 
W W 
6,800 39,700 
39,200 


Value 


(thousands) 


$40,900 
1,150 
5,450 
1,740 
6,520 
164 

261 


161 
8,000 
64,400 


274000 — 


Unit 

value 
$6.57 
8.98 
5.5] 
5.43 
2.88 
5.13 
9.32 


5.96 
4.50 - 
546 ` 
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TABLE 6 


VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes railroad ballast, roofing granules, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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District 1 District 2 
Use Quantity Value Quantity Value 

Concrete aggregates and concrete products W W -- -- 

Asphaltic concrete aggregates and other bituminous mixtures 155 1,270 71 576 

Road base and coverings W W W W 

Fill W W W W 

Filtration -- -- -- -- 

Other miscellaneous uses? 280 2,350 3 28 
Unspecified: 

Reported 18 113 5 27 

Estimated 250 1,400 380 2,000 

Total 698 5,120 457 2,600 


District 3 
Quantity Value 

W W 
764 3,610 
213 954 
2,240 6,410 
21 194 
6,240 40,800 
4 21 
1,200 4,600 
10,600 56,700 
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THE MINERAL INDUSTRY OF WASHINGTON 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Washington State Department of Natural Resources, Division of Geology and Earth Resources, for collecting information on 


all nonfuel minerals. 


In 2002, the estimated value' of nonfuel mineral production 
for Washington was $450 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 10% 
decrease from that of 2001? and followed a 16.8% decrease from 
2000 to 2001. The State ranked 30th (27th in 2001) among 
the 50 States in total nonfuel raw mineral production value, of 
which Washington accounted for more than 196 of the U.S. total. 

In 2002, based on value, Washington's leading nonfuel 
mineral commodities were construction sand and gravel, 
crushed stone, and portland cement, the former two accounting 
for 70% of the State's total nonfuel mineral value. Diatomite 
was next, the total value for the four mineral commodities being 
92% of the State's total value, followed by gold, lime, and 
industrial sand and gravel (table 1). 

In 2001, the decrease in value was mostly the result of a more 
than $40 million drop in the value of magnesium metal, a nearly 
$30 million drop in the value of crushed stone, and a decrease 
in gold of about $11 million. Additionally, portland cement was 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 

^Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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down about $7 million, and gypsum also had a sizable drop in 
value (no production). Most increases were small relative to the 
decreases; a $1.5 million increase in the value of diatomite was 
the largest increase. All other changes in both years were small 
and inconsequential to the net result. 

Based upon USGS estimates of the quantities produced in the 
50 States in 2002, Washington increased to first from second 
of 2 States that produce olivine and continued to be fourth in 
diatomite, seventh in construction sand and gravel, and eighth 
in gold. Additionally, the State was a significant producer of 
crushed stone and portland cement. The primary aluminum 
and raw steel produced in Washington were processed from 
materials obtained from other domestic and foreign sources. 
The State remained 11th in rank in the production of primary 
aluminum in 2002. In 2001, owing to highly escalated energy 
costs, the production of primary aluminum in Washington 
precipitously dropped; the significant decrease resulted from 
the closing of most of the State’s primary aluminum plants. For 
many years prior to 2001, Washington had been (by far) first 
in the Nation in the production of primary aluminum; in 2000, 
the State accounted for nearly 30% of the U.S. total primary 
production of the metal. 

On December 9, 2002, Nucor Corp. completed the acquisition 
of substantially all the assets of Birmingham Steel Corp. for 
a cash purchase price of about $615 million. Primary assets 
purchased were four operating steel mills, one of which was in 
Seattle, WA. The others were in Birmingham, AL; Kankakee, 
IL; and Jackson, MS (Nucor Corp., 20028»). 


Internet Reference Cited 


Nucor Corp., 2002 (December 9), Nucor acquires Birmingham Steel assets, 
Nucor Corp. news release, accessed December 23, 2003, at URL http: 
//www.nucor.com/financials.asp?finpage=newsreleases. 


3A reference that includes a section mark (Š) is found in the Internet 
Reference Cited section. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN WASHINGTON"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Clays, common 
Gemstones 
Gold’ kilograms 
Sand and gravel, construction 
Silver metric tons 


Stone, crushed 
Combined values of cement (portland), diatomite, 
gypsum [crude (2000)], lime, magnesium metal 
(2000-01), olivine, peat, sand and gravel 
(industrial), stone (dimension miscellaneous), 
and values indicated by symbol W 
Total 


2000 
Quantity 

116 
NA 
2,930 
41,800 
2 

16,800 ' 


XX 
XX 


Value 
425 
37 
26,400 
221,000 
250 
114,000 ' 


237,000 
599,000 ' 


2001 

Quantity Value 
89 258 
NA 25 
1,700 14,900 
41,400 220,000 
14,100 84,300 
XX 178,000 
XX 498,000 


2002? 


Quantity 
87 


XX 
XX 


Value 
148 
31 
12,200 
230,000 
W 
85,100 


122,000 
450,000 


PPreliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. --Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 


Number of 
Kind quarries 
Limestone? 1l 
Dolomite 15 
Granite 11 
Sandstone 3 
Slate 5 
Traprock 105 * 
Volcanic cinder and scoria l 
Miscellaneous stone 11 
Total or average XX 


TABLE 2 
WASHINGTON: CRUSHED STONE SOLD OR USED, BY KIND' 


2000 
Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
2,040 $29,300 $14.37 
687 3,430 4.99 
2,000 10,900 5.46 
W w 13.51 
w w 6.56 
11,100" 63,600 ' 5072." 
W W 5.94 
544 2,310 4.24 
16,800 "© 114,000 ' 6.79 ' 


Number of 


quarries 


1] 
17 
11 


3 


9 
XX 


2001 
Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
2,020 $11,500 $5.68 
561 2,620 4.67 
1.490 8,300 5.59 
w w 14.91 
w w 6.61 
8,910 53,800 6.04 
w W 6.47 
580 2,470 4.26 
14,100 84,300 6.00 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


WASHINGTON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value 
Use metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam W W 
Riprap and jetty stone 110 $797 
Filter stone 10 95 
Other coarse aggregates 235 1,310 
Total or average 355 2,200 
Coarse aggregate, graded: 
Concrete aggregate, coarse 40 252 
Bituminous aggregate, coarse 189 1,010 
Bituminous surface-treatment aggregate 29 148 
Railroad ballast 39 208 
Other graded coarse aggregates 19 68 
Total or average 316 1,680 
Fine aggregate (-3/8 inch): 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 74 337 
Other fine aggregates 23 122 
Total or average 97 459 
Coarse and fine aggregate: 
Graded road base or subbase 1,280 5,170 
Unpaved road surfacing 377 2,310 
Terrazzo and exposed aggregate 138 996 
Crusher run or fill or waste 187 755 
Other coarse and fine aggregates 226 1,350 
Total or average 2,210 10,600 
Other construction materials 33 487 
Agricultural, limestone (2) (2) 
Chemical and metallurgical: 
Cement manufacture (2) (2) 
Lime manufacture (2) (2) 
Flux stone (2) (2) 
Sulfur oxide removal (2) (2) 
Special: 
Asphalt fillers or extenders (2) (2) 
Other fillers or extenders (2) (2) 
Other miscellaneous uses: 
Chemicals (2) (2) 
Glass manufacture (2) (2) 
Paper manufacture (2) (2) 
Other uses not listed (2) (2) 
Unspecified:" 
Reported 4,210 29,700 
Estimated 5,500 29,000 
Total or average 9.670 58,400 
Grand total or average 14, 100 84,300 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


Data are rounded to no more than three significant digits; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data; included in "Grand total." 


"Reported and estimated production without a breakdown by end use. 
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Unit 


value 


$3.50 
7,25 
9.50 
3.57 
6.20 


6.30 
532 
5.10 
5.33 
3.58 
5:32 


3.53 
4.55 
5.30 
4.73 


4.03 
6.13 
7.22 
4.04 
5.96 
4.79 
14.76 
3.49 


5.95 
3.53 
14.18 
5.95 


8.97 
1.58 


8.82 
17.50 
4.08 
4.63 


7.06 
5.26 
6.04 
6.00 


TABLE 4 
WASHINGTON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


District | District 2 District 3 Unspecified districts 
Quantity Quantity Quantity Quantity 
(thousand Value (thousand Value (thousand Value (thousand Value 
Use metric tons) (thousands) metric tons) (thousands) metric tons) (thousands) metric tons) (thousands) 
Construction: 
Coarse aggregate (+1 1/2 inch)? 319 $1,990 W w w w 18 $120 
Coarse aggregate, graded? 145 987 43 $167 28 $115 100 413 
Fine aggregate (-3/8 inch)’ 29 156 67 293 2 8 -- -- 
Coarse and fine aggregate 1,580 7,720 179 1,130 94 428 363 1,300 
Other construction materials -- -- 6 22 21 465 -- -- 
Agricultural? W W -- -- w w -- = 
Chemical and metallurgical’ w w -- -- w w -- -- 
Special W W -- i W W is - 
Other miscellaneous uses? W W W w -- -- -- -- 
Unspecified: z 
Reported 1,060 6,680 1,660 12,500 1,230 9,250 249 1,320 
Estimated 3,900 21,000 320 1,800 1,300 5,800 -- -- 
Total 7,990 43,900 2,420 17,100 2,920 20,100 730 3,150 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 

*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other 
graded coarse aggregates. 

“Includes screening (undesignated), stone sand bituminous mix or seal, and other fine aggregates. 


Includes crusher run (select material or fill), graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and other 
coarse and fine aggregates. 


“Includes agricultural limestone. 

"Includes cement manufacture, flux stone, lime manufacture, and sulfur oxide removal. 
‘Includes chemicals, glass manufacture, paper manufacture, and other uses not listed. 
"Includes other specified uses not listed. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
WASHINGTON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY ' 


Quantity 

(thousand Value Unit 

Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 8,030 $54,900 $6.83 
Plaster and gunite sands 18 156 8.67 
Concrete products (blocks, bricks, pipe, decorative, etc.) 54 757 14.02 
Asphaltic concrete aggregates and other bituminous mixtures 2,020 12,400 6.15 
Road base and coverings 5,940 31,900 5.37 
Fill 4,770 14,300 2.99 
Snow and ice control 139 666 4.79 
Railroad ballast 104 690 6.63 
Other miscellaneous uses” 777 4,890 6.29 

Unspecified:" 

Reported 7,920 33,800 4.26 
Estimated 12,000 66,000 5.65 
Total or average 41,400 220,000 5.32 


! Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes filtration. 


Reported and estimated production without a breakdown by end use. 
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TABLE 6 
WASHINGTON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT 


District ] District 2 District 3 
Quantity Quantity Quantity 
(thousand Value (thousand Value (thousand Value 
Use metric tons) (thousands) metric tons) (thousands) metric tons) (thousands) 
Concrete aggregates and concrete products 7,120 $49,500 781 $4,700 182 $1,450 
Plaster and gunite sands 13 119 5 38 -- -- 
Asphaltic concrete aggregates and other bituminous mixtures 1,270 8,080 276 1,970 477 2,360 
Road base and coverings 4,060 23,300 688 4,470 1.190 4.150 
Fill 4,670 13,900 68 265 33 141 
Snow and ice control 21 127 W W W w 
Railroad ballast 90 583 W W W W 
Other miscellaneous uses” 545 4,200 274 964 90 373 
Unspecified: 
Reported 1,780 9.180 52 217 6,090 24,400 
Estimated 11,000 61,000 680 3,100 400 1,900 
Total 30,200 170,000 2,820 15,700 8,460 34,700 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes filtration. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF WEST VIRGINIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the West 
Virginia Geological and Economic Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for West Virginia was $173 million, based upon preliminary 
U.S. Geological Survey (USGS) data. This was about a 2% 
decrease from that of 2001? and followed a 1.1% decrease 
from 2000 to 2001. In 2002, crushed stone continued to be 
West Virginia’s leading nonfuel mineral by value, representing 
approximately 39% of the State’s total nonfuel mineral 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 


information, please contact the appropriate USGS mineral commodity specialist. 


Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 

at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 


TABLE 1 


production value. Cement (portland and masonry), industrial 
sand and gravel, lime, and salt followed. These five mineral 
commodities accounted for about 94% of the State’s total 
nonfuel mineral value. 

In 2002, increases in the values of lime and crushed stone, 
up about $3 million and $1 million, respectively, amounted to 
less than the decreases in cement, down about $7 million, plus 
smaller decreases in construction sand and gravel and common 
clays. In 2001, crushed stone, followed by cement, had West 
Virginia’s largest increases in nonfuel mineral value, rising 
nearly $6 million and about $3 million, respectively. Decreases 
in crushed dolomite (closed quarry), industrial sand and gravel, 
and salt (descending order of change) totaled more than $11 
million, resulting in a net decrease for the year. All other 
mineral commodities decreased less than $1 million or were 
unchanged (table 1). 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States in 2002, West Virginia remained 10th 
in the production of salt; the State also produced significant 
quantities of crushed stone and industrial sand and gravel. West 
Virginia mines produced only industrial minerals and coal; no 
metals were mined. Primary aluminum and raw steel were 
produced in West Virginia, but both metals were processed from 
materials acquired from foreign and other domestic sources. In 
2002, West Virginia, for the third consecutive year, was 10th in 
the Nation in the production of primary aluminum. 


NONFUEL RAW MINERAL PRODUCTION IN WEST VIRGINIA `° 


(Thousand metric tons and thousand dollars) 


2000 
Mineral Quantity 

Clays, common 199 
Gemstones NA 
Sand and gravel, construction 1,980 
Stone, crushed 14,100 ^? 
Combined values of cement, lime, peat, salt, sand 

and gravel (industrial), stone [crushed dolomite 

(2000), dimension sandstone] XX 

Total XX 


PPreliminary. NA Not available. XX Not applicable. 


2001 2002" 

Value Quantity Value Quantity Value 
560 167 462 150 409 
l NA l NA l 
9,800 1,820 9,260 1,700 8,800 
60,000 ^? 15,300 65,700 15,300 67,000 
109,000 XX 102,000 XX 96,400 
179,000 "€ XX 177,000 XX 173,000 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to no more than three significant digits; may not add to totals shown. 


*Excludes certain stones; kind and value included with "Combined values" data. 
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TABLE 2 


WEST VIRGINIA: CRUSHED STONE SOLD OR USED, BY KIND! 


2000 
Number Quantity 
of (thousand Value 
Kind quarries metric tons) (thousands) value 

Limestone 30 ' 12,800 ' $54,200 ' 
Dolomite ]"' W W 
Sandstone 9 1,210 5,810 

Total or average XX 14,100 ' 60,000 ' 


Unit 


Number 


Quantity 


of 


quarries 


3] 


XX 


2001 


(thousand Value 
metric tons) (thousands) 


13,900 $59,100 
1,450 6,670 
15,300 65,700 


'Revised. W Withheld from total to avoid disclosing company proprietary data. XX Not applicable. --Zero. 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 3 


WEST VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Use 
Construction: 
Coarse aggregate (+I 1/2 inch): 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregates 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Coarse and fine aggregate: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Chemical and metallurgical: 
Cement manufacture 
Sulfur oxide removal 
Special: 
Mine dusting or acid water treatment 
Other fillers or extenders 


Unspecified:" 


Reported 
Estimated 
Total or average 


Quantity 
(thousand 


Value Unit 


metric tons) (thousands) value 


6,250 
1,300 


W $10.03 

W 10.99 
$1,750 3.99 
W 4.17 

W 4.08 

W 5.51 

W 5.51 
12,200 4.32 
W 8.87 

W 5.51 

W 5.42 
2,650 4.39 
2,940 4.59 
1,430 4.45 
1,380 3.63 
4,310 3.59 
(2) 3.65 

(2) 3.58 

(2) 3.58 

(2) 5.90 
29,000 4.64 
5,000 3.91 


65,700 4.29 
W Withheld to avoid disclosing company proprietary data; included with "Other." 


15,300 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Withheld to avoid disclosing company proprietary data; included in "Total." 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 
WEST VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 1/2 inch) 96 345 40 186 301 1,210 

Coarse aggregate, graded” W W W W 506 2,840 

Fine aggregate (-3/8 inch) 281 1,340 69 379 253 926 

Coarse and fine aggregate” 88 552 1,190 4,700 1,270 4,810 
Chemical and metallurgical° -- -- W W -- -- 
Special’ W W - = = E 
Unspecified:" 

Reported 4,190 19,400 287 1,330 1,770 8,210 

Estimated 400 1,600 250 1,100 630 2,400 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes filter stone, riprap and jetty stone, and other coarse aggregates. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 
other graded coarse aggregates. 

*Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 

"Includes crusher run (select material or fill), graded road base or subbase, unpaved road surfacing, and other coarse and fine aggreg: 
“Includes cement manufacture and sulfur oxide removal. 

"Includes mine dusting or acid water treatment and other fillers or extenders. 

"Reported and estimated production without a breakdown by end use. 


TABLE 5 
WEST VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY"? 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products W W $233 
Fill W W 4.48 
Other miscellaneous uses 283 $1,690 3.27 
Unspecified:" 
Reported 1,540 7,570 4.93 
Total or average 1,820 9,260 5.09 


W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." 
'To avoid disclosing company proprietary data, no district tables were produced for 2001. 

“Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF WISCONSIN 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Wisconsin Geological and Natural History Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Wisconsin was $340 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was about a 7% decrease 
from that of 2001: and followed a 3.4% decrease in 2001 from 
that of 2000. The State was 33d in rank (32d 1n 2001) among 
the 50 States in total nonfuel mineral production value, of which 
Wisconsin accounted for almost 1% of the U.S. total. 

Construction sand and gravel and crushed stone were, by 
value, Wisconsin's leading nonfuel minerals in 2002, accounting 
for about 45% and 39%, respectively, of the State's total nonfuel 
raw mineral production value (table 1). These were followed 
by lime, being about 11% of the total value, industrial sand 
and gravel, and dimension stone, about 596 of the same value. 
Because data for industrial sand and gravel, peat, and silica 
stone have been withheld to protect company proprietary data, 
the actual total values for 2000 to 2002 are (significantly) higher 
than those reported in table 1. 

In 2001, increases in the production and the values of 
construction sand and gravel (up $9 million), dimension stone 
(up $7.2 million), and crushed stone (up $7 million) accounted 
for the State's increase. Although small in comparison to the 
production and value of Wisconsin's construction materials, peat 
production and value quadrupled between 2000 and 2002. No 
silica stone was produced in 2001 and 2002. 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States during 2002, Wisconsin remained 
third in dimension stone and decreased to sixth from fifth in 
industrial sand and gravel and to ninth from sixth in construction 
sand and gravel. Additionally, the State was a significant 
producer of crushed stone, lime, and peat. 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. Construction 
sand and gravel and crushed stone estimates are updated periodically. To obtain 
the most current information, please contact the appropriate USGS mineral 
commodity specialist. Specialist contact information may be retrieved over 
the Internet at URL http://minerals.usgs.gov/ minerals/contacts/comdir.html; 
alternatively, specialists' names and telephone numbers may be obtained by 
calling USGS information at (703) 648-4000 or by calling the USGS Earth 
Science Information Center at 1-888-ASK-USGS (275-8747). All Mineral 
Industry Surveys—mineral commodity, State, and country—also may be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


*Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The following narrative information was provided by the 
Wisconsin Geological and Natural History Survey (WGNHS).° 


Exploration and Development 


In 2002, for the fourth consecutive year, no exploratory 
drill holes were initiated or completed in Wisconsin and no 
substantive mineral leasing activity occurred. The lack of 
interest in exploration drilling and mineral leasing was mainly 
attributed to industry concern with the prolonged ongoing 
review Nicolet Minerals Co.’s (currently owned by BHP 
Billiton) Nicolet Mine project and the length of time required 
for such review under Wisconsin mining regulations. 

Nicolet Minerals had an (ongoing) proposed underground 
mining project to develop the 55-million-ton, zinc-copper 
massive-sulfide ore body known as the Crandon deposit. 
Nicolet Minerals continued to prepare information in response 
to the Wisconsin Department of Natural Resources’ (WDNR) 
comments on selected parts of the company's completed 
Environmental Impact Report (EIR) for its proposed zinc- 
copper mine. Early in the year, the review of the EIR and the 
various permit applications and requests for license approvals 
centered on the continued evaluation of the output of complex 
computer models that described the projected impact of the 
proposed mine on ground-water resources in the immediate 
Crandon area. At issue were (1) the projection of the amount 
of ground-water inflow to the underground mine workings, (2) 
the resulting effect such water volumes may have on water- 
treatment strategies, and (3) the effects on the ground-water 
base flow into surrounding lakes and streams. In addition, the 
ground-water modeling effort addressed such issues as impacts 
on ground-water quality because of mine reflooding. The 
draft Environmental Impact Statement, under preparation by 
the WDNR, was expected to be ready for public review and 
comment during calendar year 2004. 

But in September, BHP announced that it was abandoning 
plans to develop the Crandon deposit and closing its Nicolet 
Minerals office in preference to other larger projects around 
the world involving less complicated permitting and mine 
development issues. It did not, however, withdraw its permit 
application in the hope of selling the property and its mineral 
rights. Opponents of the proposed mine project sought State 
Government support for public purchase of the property. The 
Governor directed the State Department of Administration to 
seek appraisals for such a purchase; two appraisals between 


‘Thomas J. Evans, Geologist, authored the text of the State mineral industry 
information provided by the Wisconsin Geological and Natural History Survey. 


$51.2 million and $94 million were prepared. Later in 
September, in advance of the State’s gubernatorial election, the 
Governor announced that the State would not pursue purchase 
of the property owing to an extremely tight State budget and the 
high appraisal value of the land and mineral rights (Rebhahn, 
2002§*). Private sale of the property still remained possible at 
yearend. 


Legislation and Government Actions 


Legislative activity during the year was limited to two 
proposals that had initially been introduced in 2001. The first 
proposal called for a ban on the use of cyanide compounds 
in metallic mining in Wisconsin, and the second proposal 
addressed modifying regulatory requirements related to mining 
waste and associated ground-water management issues. Neither 


^A reference that includes a section mark (8) is found in the Internet 
Reference Cited section. 


proposal received formal floor action during the year and lapsed 
at the close of the legislative session. 

The WDNR announced that insufficient information had 
been submitted to determine if the Sacaton copper mine in 
Pinal County, AZ, met the requirements of Wisconsin's “mining 
moratorium law." The Sacaton Mine was one of three mines 
proposed by Nicolet Minerals as having operated for 10 years 
without creating environmental pollution or having been closed 
for 10 years without subsequently creating environmental 
pollution. (The other two were the McLaughlin gold mine 
in Napa and Yolo Counties, CA, and the Cullaton Lake gold 
mine in Canada's Nunavut Province.) Nicolet Minerals sought 
to reverse the preliminary decision by submitting additional 
information, which was being prepared at yearend. 


Internet Reference Cited 


Rebhahn, Peter, 2002 (Septemberl7), Crandon Mine project dropped, Green 
Bay (WI) Press-Gazette, accessed November 19, 2003, at URL 
http://www.greenbaypressgazette.com/news/archive/local 6100365.shtml. 


TABLE | 
NONFUEL RAW MINERAL PRODUCTION IN WISCONSIN"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2000 
Mineral Quantity 

Gemstones NA 
Lime 619 
Peat W 
Sand and gravel: 

Construction 39,600 

Industrial 1,790 
Silica stone’ w 
Stone: 

Crushed 35,100 ' 

Dimension metric tons 93,100 

Total XX 


2001 2002 

Value Quantity Value Quantity Value 
6 NA 6 NA 6 
37,000 617 36,900 601 38,500 
Q) W (3) W (3) 
150,000 41,600 159,000 38,900 152,000 
36,200 1,710 (3) 1,710 (3) 
(3) -- -- -- -- 
143,000 ' 36,600 150,000 32,000 134,000 
11,700 98,900 18,900 108,000 15,400 
378,000 ' XX 365,000 XX 340,000 


Preliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three si gnificant digits; may not add to totals shown. 


?Value excluded to avoid disclosing company proprietary data. 


‘Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 


TABLE 2 
WISCONSIN: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Quantity ` Quantity 

Number of (thousand Value Unit Number of (thousand Value Unit 
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone? 150 ' 27,300 © $113,000 ' $4.12 ' 136 28,500 $117,000 $4.09 
Dolomite 12 ' 2,850 ' 12,000 5 4.21 ' 12 3,030 13,000 4.28 
Granite 4 1,800 3.78 3 1,370 5,380 3.92 
Sandstone and quartzite 5 1,590 3.79 5 2,430 9,860 4.05 
Traprock a? 1,280 ' 5,030 ' 3.92 ° 3 1,170 4,580 3.92 
Miscellaneous stone ] 231 4.14 l 181 1.060 5.86 
Total or average XX 35,100 ' 143,000 ' 4.09 ' XX 36,600 150,000 4.10 


'Revised. XX Not applicable. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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WISCONSIN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE 


Use 
Construction: 
Coarse aggregate (+1 1/2 inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregates 
Total or average 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Other graded coarse aggregates 
Total or average 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregates 
Total or average 
Coarse and fine aggregate: 
Graded road base or subbase 
Unpaved road surfacing 
Crusher run or fill or waste 
Roofing granules 
Other coarse and fine aggregates 
Total or average 
Other construction materials 
Agricultural: 
Agricultural limestone 
Other agricultural uses 


Chemical and metallurgical, lime manufacture 


Unspecified:" 


Reported 
Estimated 

Total or average 
Grand total or average 


W Withheld to avoid disclosing company proprietary data; included with "Other." 

Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Withheld to avoid disclosing company proprietary data, included in "Grand total." 

"Reported and estimated production without a breakdown by end use. 


Quantity 
(thousand 


metric tons) (thousands) 


10,400 
15,000 
25,000 
36,600 


Value 


2,110 
(2) 
(2) 


41,100 
56,000 
97,500 
150,000 


Unit 


value 


$4.91 
4.93 
3.72 
4.75 
4.24 


5.22 
5.77 
4.81 
4.33 
5:22 


3.58 
5.06 
4.61 
5.11 
4.63 


4.21 
4.49 
3.83 
7.04 
4.06 
4.27 
4.33 


10.15 
3.73 
3.59 


3.97 
3.86 
3.91 
4.10 


52.3 


52.4 


TABLE 4 


WISCONSIN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT" ° 


Use 
Construction: 


Coarse aggregate (+1 1/2 inch)" 
Coarse aggregate, graded" 
Fine aggregate (-3/8 inch) 
Coarse and fine aggregate” 
Other construction materials 
Agricultural’ 
Chemical and metallurgical’ 


Unspecified:’ 
Reported 


Estimated 
Total 


Construction: 


Coarse aggregate (+1 1/2 inch)" 
Coarse aggregate, graded’ 
Fine aggregate (-3/8 inch y 
Coarse and fine aggregate" 
Other construction materials 
Agricultural’ 
Chemical and metallurgical” 


Unspecified:" 
Reported 


Estimated 
Total 


(Thousand metric tons and thousand dollars) 


District ] 
Quantity Value 
W W 
W W 
72 260 
1,670 6,540 
15 70 
W W 
628 2,600 
3,700 14,000 
7,570 29,700 
District 5 
Quantity Value 
W w 
w w 
w w 
337 1,730 
W W 
5,960 23,600 
1,400 5,400 
7,700 30,900 


District 2 District 3 
Quantity Value Quantity Value 
W W 271 1,130 
W W W W 
W W W W 
1,940 8,180 1,790 7,750 
-- -- 9] 385 
124 1,520 W W 
-- -- W W 
3,500 13,000 4,000 16,000 
7,520 33,200 7,140 29,300 
District 6 District 8 
Quantity Value Quantity Value 
35 122 59 630 
1,660 6,590 -- -- 
97 380 1,200 4,600 
1,790 7,090 1,250 5,430 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 


'No production in District 7. 


*Data are rounded to no more than three significant digits; may not add to totals shown. 
*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 

“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregate. 
"Includes screening (undesignated), stone sand bituminous mix or seal, stone sand (concrete), and other fine aggregates. 


*Includes crusher run (select material or fill), graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and fine aggregate 


"Includes agricultural limestone and other agricultural uses. 


8 : 
Includes lime manufacture. 


?Reported and estimated production without a breakdown by end use. 
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District 4 
Quantity Value 
453 1,840 
2,100 8,230 
660 2,600 
3,220 12,700 
Unspecified districts 
Quantity Value 
62 275 
109 564 
288 1,270 
458 2,110 


WISCONSIN—2002 


TABLE 5 
WISCONSIN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 8,230 $35,100 $4.27 
Concrete products (blocks, bricks, pipe, decorative, etc.) 530 2,880 5.42 
Asphaltic concrete aggregates and other bituminous mixtures 2,080 7,420 3.56 
Road base and coverings 6,150 22200 3.62 
Road stabilization (lime) 445 2,430 5.47 
Fill 2,440 6,160 2.53 
Snow and ice control 135 411 3.04 
Roofing granules 10 59 5.90 
Other miscellaneous uses“ 47 374 7.96 
Unspecified:” 
Reported 8,350 31,600 3.78 
Estimated 13,000 50,000 3.81 
Total or average 41,600 159,000 3.82 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

?Includes road and other stabilization (cement). 

“Includes filtration. 

"Reported and estimated production without a breakdown by end use. 


22.5 
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TABLE 6 


WISCONSIN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement and lime). 
*Includes filtration. 


"Reported and estimated production without a breakdown by end use. 
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District 1 District 2 
Use Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 1,490 6,070 2,130 8,570 
Concrete products (blocks, bricks, pipe, decorative, etc.) 46 217 313 1,510 
Asphaltic concrete aggregates and other bituminous mixtures W W 586 2,680 
Road base and coverings” 313 1,120 2,130 9,660 
Fill 131 476 1.370 3,920 
Snow and ice control -- -- W W 
Roofing granules 10 59 -- -- 
Other miscellaneous uses" 355 1,300 14 191 
Unspecified:” 
Reported 1,210 5,220 6,400 24,500 
Estimated 540 1,800 2,700 10,000 
Total 4,100 16,300 15,700 61,000 
District 4 Districts 5 and 6 
Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 814 3,170 439 2,040 
Concrete products (blocks, bricks, pipe, decorative, etc. Y W W =š == 
Asphaltic concrete aggregates and other bituminous mixtures 269 737 45 110 
Road base and coverings” 143 424 230 781 
Fill 135 33] 57 84 
Snow and ice control -- -- W w 
Roofing granules -- -- -- -- 
Other miscellaneous uses: 2] 136 33 118 
Unspecified:” 
Reported 675 1,710 8 13 
Estimated 3,600 13,000 3,800 16,000 
Total 5,650 19,600 4,560 19,600 
District 8 Unspecified districts 
Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) W W 647 3,290 
Concrete products (blocks, bricks, pipe, decorative, etc. y -- -- 160 1,120 
Asphaltic concrete aggregates and other bituminous mixtures w w 256 1,140 
Road base and coverings” 1,030 2,230 1,050 4,690 
Fill 65 81 242 267 
Snow and ice control 41 68 -- -- 
Roofing granules -- -- -- -- 
Other miscellaneous uses 922 4,540 -- -- 
Unspecified:” 
Reported 14 23 T zs 
Estimated 700 2,300 -- -- 
Total 2,770 9,210 2,360 10,500 
W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses." -- Zero. 


District 3 
Quantity Value 
1,900 7,250 
10 22 
248 602 
1,590 5,470 
331 813 
36 134 
W W 
18 69 
12 73 
900 3,300 
5,020 17,700 
District 7 
Quantity Value 
W W 
w w 
121 311 
105 185 
w w 
246 1,140 
29 62 
940 3,300 
1,440 4,980 


Digitized by Google 
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THE MINERAL INDUSTRY OF WYOMING 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Wyoming State Geological Survey for collecting information on all nonfuel minerals. 


In 2002, the estimated value! of nonfuel mineral production 
for Wyoming was $1.01 million, based upon preliminary U.S. 
Geological Survey (USGS) data. This was unchanged from 
2001? and followed a 3.3% increase from 2000 to 2001. The 
State, for the second consecutive year, ranked 14th among the 
50 States In total nonfuel mineral production value, of which 
Wyoming accounted for more than 2.5% of the U.S. total. 

Wyoming’s leading nonfuel mineral, by value, was soda ash, 
followed by bentonite, Grade-A helium, and portland cement. 
The four combined accounted for about 92% of the State’s total 
raw nonfuel mineral production value. In 2002, increases in 
value for construction sand and gravel, crushed stone, Grade-A 
helium, and lime were balanced out by decreases in soda ash, 
bentonite, and portland cement, resulting in no overall change 
for the year (descending order of change). In 2001, the State’s 
increase in value was mostly attributable to the rise in the 
production and values of bentonite, up $27 million, construction 
sand and gravel, up $11 million, and Grade-A helium, up about 
$8 million. The production of soda ash and gypsum also were 
up with resulting value increases of about $4 million and about 
$2 million, respectively. The values for crushed stone, lime, and 
portland cement were down (table 1). 

Based upon USGS estimates of the quantities of minerals 
produced in the 50 States during 2002, Wyoming remained 
first in soda ash and bentonite and second in Grade-A helium. 
Soda ash (sodium carbonate) 1s an inorganic chemical used 
extensively in the manufacture of glass, paper, soap and 
detergents, and textiles, and as sodium bicarbonate in food 
products. The United States 1s the world’s largest producer 
of soda ash. Wyoming, one of only three soda-ash-producing 
States, 1s home to the world’s largest known natural deposit 
of trona. Trona is the principal ore from which soda ash is 
produced. California and Colorado produce significantly 
smaller quantities of natural soda ash. 


'The terms “nofuel mineral production” and related “values” encompass 
variations in meaning, depending upon the minerals or mineral products. 
Produciton may be measured by mine shipments, mineral commodity sales, or 
marketable production (including consumption by producers) as is applicable to 
the individual mineral commodity. 

All 2002 USGS mineral production data published in this chapter are 
preliminary estimates as of July 2003 and are expected to change. For some 
mineral commodities, such as construction sand and gravel, crushed stone, and 
portland cement, estimates are updated periodically. To obtain the most current 
information, please contact the appropriate USGS mineral commodity specialist. 
Specialist contact information may be retrieved over the Internet at URL http: 
//minerals.usgs.gov/ minerals/contacts/comdir.html; alternatively, specialists’ 
names and telephone numbers may be obtained by calling USGS information 
at (703) 648-4000 or by calling the USGS Earth Science Information Center 
at 1-888-ASK-USGS (275-8747). All Mineral Industry Surveys—mineral 
commodity, State, and country—also may be retrieved over the Internet at URL 
http://minerals.usgs.gov/minerals. 


"Values, percentage calculations, and rankings for 2001 may differ from the 
Minerals Yearbook, Area Reports: Domestic 2001, Volume II, owing to the 
revision of preliminary 2001 to final 2001 data. Data for 2002 are preliminary 
and are expected to change; related rankings may also change. 
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The Wyoming State Geological Survey (WSGS) provided the 
following narrative information? Production data in the text 
that follows are those reported by the WSGS and are based on 
the agency's own surveys and estimates. They may differ from 
some production figures reported to the USGS. 


Exploration and Development Activities 


During the past several years, Wyoming has had considerable 
exploration activity for metals but has not had significant metal 
production since iron ore mining ceased in April 1984. 

Platinum-group metals, gold, and gemstones, continued to 
attract interest in Wyoming in 2002. Some gold and gemstones 
were recovered by treasure hunters, prospectors, and Eagle 
Hawk Mining Co. The WSGS explored for a variety of 
gemstones, having had excellent success over the past several 
years. Companies did not explore for base metals in 2002 
because of depressed base-metal prices. 

Some work was reported at both Iron Mountain and in the 
State Line district for diamonds in southeastern Wyoming 
by companies and individuals. Even so, there was very little 
diamond exploration in Wyoming in 2002. This is surprising 
given that at least 50% of kimberlites known in Wyoming are 
diamondiferous, and stream sediment sampling in southeastern 
Wyoming has yielded a very high percentage of samples with 
kimberlitic indicator mineral anomalies (25%). 

Results of mapping and sampling in the Iron Mountain 
district north of the State Line district by the WSGS show Iron 
Mountain to be the second largest field of kimberlites in the 
United States and to have a high probability for the discovery 
of more kimberlite. A final report on the research by the WSGS 
was completed in 2000 and submitted for publication. 

In December 2001, Consolidated Pacific Bay Minerals Ltd. 
(Pac-Bay) entered into an agreement to acquire 100% of Dia 
Met Mineral's Ltd. Sloan diamond recovery plant, which is 
about 56 kilometers (km) south of Laramie. The plant lies 
adjacent to the Sloan ] and 2 diamondiferous kimberlites in the 
Colorado-Wyoming State Line district. Pac-Bay owns rights to 
acquire 10096 of the George Creek, Pearl Creek, and Sand Creek 
diamond prospects in the State Line district. 

The Sloan plant is rated at 120 metric tons per day and is in 
excellent operating condition. Pac-Bay intends to use the plant 
for testing and early development of its George Creek diamond 
property and will also test its Pearl Creek and Sand Creek 
properties. 

Pac-Bay sees the acquisition of the Sloan plant as a vital 
step toward development of the George Creek property and an 
excellent opportunity to acquire and test other nearby diamond- 


Ray E. Harris, Staff Geologist—Industrial Minerals and Uranium, and 
W. Daniel Hausel, Senior Economic Geologist—Metals and Precious Stones, 
both of the Wyoming State Geological Survey, coauthored the text of the State 
mineral industry information provided by that agency. 


bearing kimberlites within and surrounding the Colorado- 
Wyoming State Line district. 

To date, approximately 40 diamondiferous kimberlites have 
been identified in the State Line district. Large portions of the 
district remain only partially explored. 

Interest for gemstones continued throughout 2002. In 1995, 
the WSGS discovered a deposit of gem-quality cordierite (iolite) 
with sapphire (corundum) in Palmer Canyon in southeastern 
Wyoming. Based on geology, the WSGS expects to find similar 
deposits in the region. | 

The Palmer Canyon deposit lies west of Wheatland in eastern 
Wyoming. The discovery led to the first faceted, high-quality 
sapphire gemstones and iolites from Wyoming. Two potentially 
productive rock units have been identified for gemstones. 

Specimens fashioned by Eagle Hawk Mining include a 
brownish-pink, opaque corundum, cut into a 1.4-carat cabochon. 
Other specimens of red, transparent corundum have been 
faceted to gems weighing up to 3.5 carats. 

Some of the iolite on the property is extraordinary clear, 
and several specimens of the sapphire-blue gem have been 
faceted into stones up to 3.9 carats. Several other types of color 
gemstones have now been identified by the WSGS in Wyoming. 

The section head of the Metals and Gemstones Section of 
the WSGS attended the Gemstones of Colorado and the Rocky 
Mountains Region Symposium (September 7-10, 2002) at the 
Colorado School of Mines in Golden Colorado. 

Interest in Wyoming gold included the Copper King gold- 
copper deposit in the Silver Crown district between Cheyenne 
and Laramie (southeastern Wyoming). The property was leased 
at the beginning of 2003. Past exploration of this deposit 
identified an in situ resource of 24 metric tons (t) of low-grade 
gold with potential for expansion. 

Exploration for commercial platinum-group metals (PGM) 
continued throughout 2002. Several PGM anomalies have been 
identified in the Medicine Bow and Sierra Madre Mountains in 
southeastern Wyoming. Wyoming is considered to have high 
potential for the discovery of significant PGM occurrences. A 
commercial palladium-copper mine (New Rambler) operated 
during the first two decades of the 1900s in the Medicine 
Bow Mountains and produced some copper, gold, palladium, 
platinum, and silver. URSA Minerals Major Minerals Inc. 
(URSA Minerals) announced it had scheduled a drilling program 
in the vicinity of this mine (URSA Major Minerals Inc., 20028). 
The project was selected based on high-grade PGM and base- 
metal targets on the West Rambler Property in southeastern 
Wyoming. The first target is an area of high-grade float samples 
with values up to 89.2 grams per metric ton palladium plus 
significant copper, gold, and platinum values associated with a 
coincident soil geochemical anomaly and an electromagnetic 
(EM) conductor that is approximately 3 kilometers (km) west of 
the past-producing New Rambler Mine. The second target is a 
strong EM geophysical conductor and related magnetic high 2 
km west of the New Rambler mine. The targets have not been 
previously tested, and at least one hole will be drilled on each 
target. 


^A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 
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URSA Minerals’ West Rambler property consists of 30 lode 
claims on public lands. The claims are on strike from the New 
Rambler Mine along an east-west trending shear zone and a 
strong linear magnetic gradient. The claims were staked based 
on proximity to the mine and previous work by Anaconda 
Copper Mining Co. in the 1980s that reported gossanous float 
with high copper-palladium values and an airborne EM anomaly 
similar in character to that associated with the New Rambler. 


Commodity Review 
Industrial Minerals 


Bentonite.—Bentonite production decreased by 38% in 2002. 
Operators attributed the decline to lower economic activity in 
the national economy. In addition, American Colloid Co. closed 
its bentonite plant in Upton, WY, in September 2002. There 
were 13 bentonite mills in Wyoming at the end of 2002. Each 
mill was supplied with raw bentonite from several pits. 

Cement.—Mountain Cement Co. at Laramie produced 
more than 450,000 t of cement per year. Production increased 
from the previous year. The plant manufactured cement from 
gypsum, limestone, siliceous shale, and other additives. The 
major raw materials are all quarried near the plant south of 
Laramie. The plant quarried gypsum and shale intermittently 
and stockpiled them onsite. 

Clay.—Small amounts of common clay were mined from 
time to time from a pit north of Evanston in Uinta County. The 
clay, used for brick manufacture, was shipped to the Wasatch 
Valley in Utah. It was stockpiled at the brick plant for use when 
mining in Wyoming is inactive. 

Construction Aggregate.—More than 15 million metric tons 
of construction aggregate was quarried in Wyoming in 2002, 
about a 7% increase from the previous year. An increase in 
highway construction contributed to the increase in aggregate 
quarrying. The Martin Marietta Materials Inc. quarry in granite 
gneiss west of Cheyenne continued to be the largest single 
aggregate quarry in Wyoming, supplying railroad ballast to the 
Union Pacific Corp. and Burlington Northern Santa Fe Corp. 
and construction aggregate to markets in Colorado, Nebraska, 
and Wyoming. Other aggregate production included crushed 
clinker (baked and fused shale), crushed limestone, and sand 
and gravel (river rock). 


Decorative Stone.—The production of cut and polished 
pieces of Wyoming Raven (black granite) and Mirage (gneiss) 
continued at Raven Quarries LLC quarry in northern Albany 
County. Production decreased in 2002, and the quarry closed 
at yearend. At yearend, three companies were in various stages 
of planning, acquiring leases, or permitting dimensional stone 
quarries and fabricating plants in Wyoming. 

Several small fieldstone quarries continued in operation 
or opened in Wyoming in 2002. These supplied rock for 
landscaping, interior and exterior finishing, and similar uses. 
The greatest increase in production was moss rock. Most of 
this material was shipped to the Colorado Front Range and ski 
towns. 

Decorative aggregate was produced in several localities 
in Wyoming in 2002. Like fieldstone, most of Wyoming's 
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production was shipped to Colorado. Imerys Marble Co. 
decreased production of white marble aggregate from its 
Wheatland, WY, quarry and processing plant. About 54,000 t of 
white marble was quarried in 2002. 

Gypsum.—Gypsum was mined in the Bighorn Basin where 
it was used as the primary ingredient in wallboard and south of 
Laramie for use as a retardant in cement. Gypsum production 
in Wyoming declined significantly in 2002 from 2001, related to 
the national economic slowdown. 

Leonardite.—Black Hills Lignite LLC produced leonardite 
from one mine near Glenrock in Converse County. Leonardite 
is used in agricultural conditioners, wood stain, and other 
products. Leonardite production from Wyoming has been 
decreasing slightly over the past 2 years and decreased to nearly 
27,000 t in 2002. 

Limestone (Chemical).—Basin Electric Power Cooperative 
obtained limestone for emissions control at its Laramie River 
Station powerplant near Wheatland from Colorado Lien’s 
Hartville Quarry. Lien also sold limestone to Holly Sugar for 
use in refining sugar beets in 2001. Lien quarried more than 
36,000 t at Hartville in 2002. About 820,000 t of limestone was 
mined near Laramie for cement. Lime is produced in Wyoming 
by Wyoming Lime Producers at Frannie from limestone 
quarried in Montana. 

Trona.—The production of soda ash and other sodium 
based products in Wyoming increased slightly in 2002 
from the preceding year. Wyoming's trona (natural sodium 
sesquicarbonate) industry was affected by a west coast 
dockworkers slowdown in 2002 that impeded the shipment of 
exported soda ash (sodium carbonate, the principal product 
refined from mined trona). However, following the settlement 
of the slowdown, production increased and made up the deficit. 


TABLE 1 


Trona is Wyoming's most valuable industrial mineral, and is 
fourth overall in mineral value to the State following oil, gas, 
and coal. 


Government Programs 


The WSGS completed a USGS-WSGS cooperative 
STATEMAP project on the geology of the Rattlesnake Hills 
1:100,000 quadrangle in the Granite Mountains in central 
Wyoming. In addition, it completed mapping in the Keystone 
quadrangle in the Medicine Bow Mountains under another 
STATEMAP grant. The Keystone quadrangle, named for the 
presence of the Keystone Mine and district, includes a group of 
mineralized trends with some significant gold anomalies. The 
adjacent Douglas Creek, a historical productive gold placer 
mine, has also been a very popular area for gold prospectors 
during the past several years. 

WSGS will begin compiling the Saratoga 1:100,000 sheet 
beginning in 2003 as part of another STATEMAP project. 

The Saratoga sheet covers much of the Medicine Bow 
Mountains and a portion of the Sierra Madre and is an area 
that is considered to have significant Precambrian geology 
and structure, as well as potential for occurrence of significant 
mineral deposits. 


Internet Reference Cited 


URSA Major Minerals Inc., 2002 (October 24), URSA Major Minerals 
to drill high-grade platinum group metals and base metal targets in 
Wyoming, USA, Press Release, accessed September 30, 2003, at URL http: 
//www2.ccnmatthews.com/scripts/ccn-release.p1?/2002/10/24/1024042n.html. 


NONFUEL RAW MINERAL PRODUCTION IN WYOMING' 


(Thousand metric tons and thousand dollars) 


2000 
Mineral Quantity 

Clays: 

Bentonite 3,080 

Common W 
Gemstones NA 
Sand and gravel, construction 6,340 
Stone, crushed 6,250 
Combined values of cement (portland), gypsum 

(crude), helium (Grade-A), lime, soda ash and 

value indicated by symbol W XX 

Total XX 


2001 2002" 
Value Quantity Value Quantity Value 
126,000 3,580 153,000 3,400 147,000 
W 11 ° 47 ° 4] * 585 ° 
12 NA 12 NA 12 
23,800 7,200 35,100 8,300 41,300 
26,100 4,370 20,400 5,400 25,800 
802,000 XX 806,000 XX 798,000 
978,000 XX 1,010,000 XX 1,010,000 


"Estimated. "Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values" data. 


XX Not applicable. 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
WYOMING: CRUSHED STONE SOLD OR USED, BY KIND’ 


2000 2001 
Quantity Quantity 

Number of — (thousand Value Unit Number of (thousand Value Unit 

Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value 
Limestone? 7' 1,640' $6,870" $4.20" 10 1,500 $6,510 $4.35 
Granite 2 W W 3.97 2 W W 4.70 
Marble l w w 3.86 ] W W 4.13 
Quartzite l F W ' W' 6.06‘ l W W 6.61 
Volcanic cinder and scoria l W W 3.87 l W W 3.87 
Miscellaneous stone 5 788 3,040 3.86 3 219 906 4.14 
Total or average XX 6,250 26,100 4.18 XX 4,370 20,400 4.68 


"Revised. W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable. 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
WYOMING: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) ` value 
Construction: 
Coarse aggregate (+1 1/2 inch), riprap and jetty stone W W $12.68 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 8.07 
Bituminous aggregate, coarse W W 5.82 
Bituminous surface-treatment aggregate W W 4.13 
Railroad ballast W W 6.49 
Fine aggregate (-3/8 inch), stone sand (bituminous mix or seal) W W 7.89 
Coarse and fine aggregates, graded road base or subbase W W 3.56 
Special, other fillers or extenders W W 7.00 
Unspecified:” 
Reported 3,290 $14,400 4.39 
. Estimated 150 570 3.87 
Total or average 4,370 20,400 4.68 


W Withheld to avoid disclosing company proprietary data; included in "Total." 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Reported and estimated production without a breakdown by end use. 
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TABLE 4 


WYOMING: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2° 


Use Quantity Value 

Construction: 
Coarse aggregate (+1 1/2 inch) W W 
Coarse aggregate, graded" 432 2,820 
Fine aggregate (-3/8 inch) W W 
Coarse and fine aggregate" W W 
Special' W W 

Unspecified:" 
Reported 2,990 13,200 
Estimated 150 570 
Total 3,780 17,900 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
*District 1 and 2 are combined to avoid disclosing company proprietary data. 

"Includes riprap and jetty stone. 


Quantity 


Unspecified districts 
Value 


"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and 


railroad ballast. 

?Includes stone sand (bituminous mix or seal). 

*Includes graded road base or subbase. 

"Includes other fillers or extenders. 

“Reported and estimated production without a breakdown by end use. 


TABLE 5 


WYOMING: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY MAJOR USE CATEGORY’ 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates (including concrete sand) 1,710 $8,250 $4.37 
Plaster and gunite sands 5 158 31.60 
Concrete products (blocks, bricks, pipe, decorative, etc.) 8 96 12.00 
Asphaltic concrete aggregates and other bituminous mixtures 704 5,560 7.90 
Road base and coverings” 1,490 10,100 6.75 
Fill 174 834 4.79 
Other miscellaneous uses” 144 1,460 10.13 
Unspecified:* 
Reported 1,760 4,200 2.39 
Estimated 1,200 4,400 3.71 
Total or average 7.200 35,100 4.87 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road and other stabilization (cement and lime). 
"Includes railroad ballast and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
WYOMING: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2001, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District ] District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 200 2,870 1,410 5,390 -- -- 
Concrete products (blocks, bricks, pipe, decorative, etc.) W W W W -- -- 
Asphaltic concrete aggregates and other bituminous mixtures W W W W 18 69 
Road base materials? 508 2,770 984 7,310 -- -- 
Fill 101 624 73 210 -- -- 
Other miscellaneous uses“ 605 4,190 238 3,020 -- -- 
Unspecified:" 
Reported 764 2,560 785 1,300 213 332 
Estimated 180 640 1,000 3,800 -- -- 
Total 2,450 13,600 4,520 21,000 231 421 
W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes railroad ballast and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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Leo 
Li 

Li 
Lime 
Mg 
MgCp 
Mica 


MAPS AND MINERAL SYMBOLS! 


Abrasives 

Silver 

Agricultural lime 
Aluminum plant 
Alumina 

Asbestos 

Gold 

Borates 

Barite 

Ball clay 

Beryllium 

Bentonite 

Bromine 

Brucite 

Bauxite 

Calcium carbonate 
Cadmium 

Cement plant 
Chrome ferroalloy plant 
Common clay 
Crushed stone 
Copper 

Dimension dolomite 
Dimension granite 
Dimension limestone 
Dimension marble 
Dimension quartzite 
Dimension sandstone 
Dimension slate 
Dimension soapstone 
Dolomite 

Diatomite 
Dimension stone 
Emery 

Fluorspar 
Ferroalloys plant 
Fire clay 

Iron 

Feldspar 

Iron oxide pigments 
Ferrosilicon 

Fuller’s earth 
Garnet 

Germanium 
Gemstones 
Gilsonite 

Graphite plant 
Greensand 

Gypsum 

Synthetic gypsum 
Helium 

Mercury plant 
lodine 

Industrial sand 
Industrial sand and gravel 
Jade 

Potash 

Kaolin 

Kyanite 

Leonardite 

Lithium carbonate 
Lithium plant 

Lime plant 
Magnesium 
Magnesium compounds 
Mica 


MAPS AND MINERAL SYMBOLS—2002 


Mn Manganese dioxide plant 
Mo Molybdenum 

Mul Synthetic mullite plant 
Nabic Sodium bicarbonate 
NaC Sodium carbonate 

Nb Columbium (niobium) 
Nb/Ta Columbium (niobium) and tantalum plant 
Ni Nickel 

Nsal Natural salines (CaCl) 
O Olivine 

Opal Precious opal 

P Phosphate rock 

Pb Lead 

Peat Peat 

Per Perlite 

Pt-Pd Platinum/palladium 
Pum Pumice and pumicite 
Pyrp Pyrophyllite 

QC Quartz crystal 

RE Rare earths 

S Sulfur 

S-ng Sulfur (natural gas) 
S-o Sulfur (oil) 

SaCp Saline compounds 
Salt Salt 

Sb Antimony 

SG Construction sand and gravel 
Sh Shale 

Shell Shell 

Si Silicon metal plant 
Slag Slag 

SS Sodium sulfate 

Steel Steel plant 

Talc Talc 

Ti Titanium minerals 
TiMet Titanium metal plant 
TiPig Titanium dioxide pigment plant 
Trip Tripoli 

V Vanadium 

Vm Vermiculite 

Volc Volcanic cinder 

W Tungsten 

Wol Wollastonite 

Zeo Zeolites 

Zn Zinc 


"The maps in this report are intended to show by mineral symbol the 
location of significant nonfuel mineral mining or processing operations 
within each State in 2002. (An underlined symbol indicates a plant.) 


The symbols are not intended to show the location of every mine, 
quarry, and operation. Because there are about 13,000 nonfuel mineral 
operations in the United States, publication space limitations preclude 
the inclusion of a clear and legible map indicating all active operations. 
The U.S. Geological Survey's National Atlas, however, provides such 
data on the Internet at URL http://www.nationalatlas.gov. In most 
cases, a mineral symbol represents production of a significant quantity 
of a mineral. A symbol can indicate the location of a major mineral 
mining or processing operation, the location of a concentration of 
mining operations for a specific mineral, or the location of significant 
operations within a county. In some cases, however, a symbol may 
indicate a small operation that is significant because the mineral is 
uncommon or unique within the State or the Nation. Where there is an 
extensive geographic area with a significant concentration of similar 
operations, a dashed line defines the area. 
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ALABAMA 


Dr. Berry H. “Nick” Tew, Jr., State Geologist 
Geological Survey of Alabama 

P.O. Box 869999 

Tuscaloosa, AL 35486-6999 

Telephone: (205) 349-2852, Fax: (205) 349-2861 
Internet: http://www.gsa.state.al.us/ 


Mr. Lewis S. Dean, Geologist 

Economic Geology Division 

Geological Survey of Alabama 

P.O. Box 869999 

Tuscaloosa, AL 35486-6999 

Telephone: (205) 349-2852, Fax: (205) 349-2861 
E-mail: ldean(g)gsa.state.al.us 


ALASKA 


Mr. Rob Combellick, Acting Director/Acting State Geologist 
Division of Geological and Geophysical Surveys 

Alaska Department of Natural Resources 

794 University Ave., Ste. 200 

Fairbanks, AK 99709-3465 

Telephone: (907) 451-5001, Fax: (907) 451-5050 

E-mail: milt@dggs.dnr.state.ak.us 

Internet: http://wwwdggs.dnr.state.ak.us/ 


Mr. David J. Szumigala, Senior Minerals Geologist 
Division of Geological and Geophysical Surveys 
Alaska Department of Natural Resources 

794 University Ave., Ste. 200 

Fairbanks, AK 99709-3645 

Telephone: (907) 451-5025, Fax: (907) 451-5050 


Mr. Robert C. Swainbank, Mineral Development Specialist 
Division of Community and Business Development 

Alaska Department of Community and Economic Development 
3677 College Rd., Unit #7 

Fairbanks, AK 99709 

Telephone: (907) 451-3050, Fax: (907) 451-3053 

E-mail: swainbnk@ptialaska.net 

Internet: http://www.dced.state.ak.us/cbd/ 


ARIZONA 


Mr. Willis D. Sawyer, Director 

Arizona Department of Mines and Mineral Resources 
1502 W. Washington St. 

Phoenix, AZ 85007-3210 

Telephone: (602) 255-3795, Fax: (602) 255-3777 
Internet: http://www.admmr.state.az.us/ 


Mr. Nyal J. Niemuth, Mining Engineer 

Arizona Department of Mines and Mineral Resources 
1502 W. Washington St. 

Phoenix, AZ 85007-3210 

Telephone: (602) 255-3795, Fax: (602) 255-3777 


Dr. Larry D. Fellows, State Geologist and Director 
Arizona Geological Survey 

416 W. Congress St., Ste. 100 

Tuscon, AZ 85701-1315 

Telephone: (520) 770-3500, Fax: (520) 770-3505 
Internet: http://www.azgs.state.us/ 


ARKANSAS 


Mr. Mac B. Woodward, Director and State Geologist 
Arkansas Geological Commission 

Vardelle Parham Geology Center 

3815 W. Roosevelt Rd. 

Little Rock, AR 72204 

Telephone: (501) 296-1877, Fax: (501) 663-7360 
E-mail: agc@mail.state.ar.us 

Internet: http://www.state.ar.us/agc/ 


Mr. J. Michael Howard, Geology Supervisor/Mineralologist 
Arkansas Geological Commission 

Vardelle Parham Geology Center 

3815 W. Roosevelt Rd. 

Little Rock, AR 72204 

Telephone: (501) 296-1877, Fax: (501) 663-7360 


CALIFORNIA 


Mr. Mike Reichle, State Geologist 

California Geological Survey 

Department of Conservation 

801 K St., MS 12-30 

Sacramento, CA 95814-3531 

Telephone: (916) 445-1825, Fax: (916) 445-5718 
Internet: http://www.consrv.ca.gov/CGS/ 


Ms. Susan Kohler, Senior Geologist 

Office of Mine Reclamation 

Department of Conservation 

801 K St., MS 09-06 

Sacramento, CA 95814-3529 

Telephone: (916) 322-2719, Fax: (916) 324-1396 
E-mail: skohler@consrv.ca.gov 


COLORADO 


Mr. Ronald Cattany, Acting State Geologist and Director 
Colorado Geological Survey 
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Department of Natural Resources 

1313 Sherman St., Rm. 715 

Denver, CO 80203 

Telephone: (303) 866-2611, Fax: (303) 866-2461 
Internet: http://geosurvey.state.co.us/ 


Mr. James A. Cappa, Chief 

Mineral Resources Section 

Coloado Geological Survey 

Department of Natural Resources 

1313 Sherman St., Rm. 715 

Denver, CO 80203 

Telephone: (303) 866-2611, Fax: (303) 866-2461 


John Keller, Geologist-Minerals and Geologic Mapping 
Mineral Resources Section 

Colorado Geological Survey 

Department of Natural Resources 

1313 Sherman St., Rm. 715 

Denver, CO 80203 

Telephone: (303) 866-2611, Fax: (303) 866-2461 


Beth Widmann, Geologist-Geologic Mapping and Minerals 
Mineral Resources Section 

Colorado Geological Survey 

Department of Natural Resources 

1313 Sherman St., Rm. 715 

Denver, CO 80203 

Telephone: (303) 866-2611, Fax: (303) 866-2461 


CONNECTICUT 


Mr. Ralph Lewis, State Geologist 

Connecticut Geological and Natural History Survey 
Department of Environmental Protection 

79 Elm St. 

Hartford, CT 06106-5127 

Telephone: (860) 424-3540, Fax: (860) 424-4058 
Internet: http://dep.state.ct.us/cgnhs/index.htm 


Ms. Nancy W. McHone, Environmental Analyst 
Connecticut Geological and Natural History Survey 
Department of Environmental Protection 

79 Elm St. 

Hartford, CT 06106-5127 

Telephone: (860) 424-3591, Fax: (860) 424-4058 


DELAWARE 


Mr. John H. Talley, Interim Director and State Geologist 
Delaware Geological Survey 

University of Delaware 

Delaware Geological Survey Bldg. 

Newark, DE 19716-7501 

Telephone: (302) 831-2833, Fax: (302) 831-3579 
E-mail: waterman@UDel.Edu 

Internet: http://www.udel.edu/dgs/ 
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FLORIDA 


Dr. Walt Schmidt, State Geologist 

Florida Geological Survey 

Department of Environmental Protection 

903 West Tennessee St., Gunter Bldg., MS 720 
Tallahassee, FL. 32304-7700 

Telephone: (850) 488-4190, Fax: (850) 488-8086 
E-mail: walt.schmidt@dep.state.fl.us 

Internet: http://www.dep.state.fl.us/geology/ 


Mr. Steven Spencer, Coastal/Economic Geologist 
Florida Geological Survey 

Department of Environmental Protection 

903 West Tennessee St, Gunter Bldg., MS 720 
Tallahassee, FL 32304-7700 

Telephone: (850) 488-9380, Fax: (850) 488-8086 
E-mail: steve.spencer(a)dep.state.fl.us 


GEORGIA 


Dr. William H. McLemore, State Geologist 
Georgia Geologic Survey 

Department of Natural Resources 

19 Martin Luther King, Jr., Dr. SW, Rm. 400 
Atlanta, GA 30334 

Telephone: (404) 656-3214, Fax: (404) 657-8379 
Internet: http://www.dnr.state.ga.us/dnr/environ/ 


Mr. John Costello, Geologist 

Georgia Geologic Survey 

Department of Natural Resources 

19 Martin Luther King, Jr., Dr. SW, Rm. 400 
Atlanta, GA 30334 

Telephone: (404) 656-3214, Fax: (404) 657-8379 


Mr. Bruce O'Connor, Principal Geologist 

Georgia Geologic Survey 

Department of Natural Resources 

19 Martin Luther King, Jr., Dr. SW, Rm. 400 
Atlanta, GA 30334 

Telephone: (404) 656-3214, Fax: (404) 657-8379 


HAWAII 


Mr. Glenn R. Bauer, State Geologist 

Division of Water and Land Development 

Commission of Water Resources Management 

Hawaii Department of Land and Natural Resources 

P.O. Box 373 

Honolulu, HI 96809 

Telephone: (808) 587-0263, Fax: (808) 587-0283 
Internet: http://kumu.icsd.hawaii.gov/dInr/Welcome.html 
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IDAHO 


Mr. Roy M. Breckenridge, State Geologist 
College of Mines 

Idaho Geological Survey 

University of Idaho 

Moscow, ID 83844-3025 

Telephone: (208) 885-7993, Fax: (208) 885-5826 
Internet: http://www.idahogeology.org/ 


Dr. Virginia G. Gillerman, Research Economic Geologist 


Idaho Geological Survey 

Boise State University 

MG-229 

Boise, ID 83725-1535 

Telephone: (208) 426-4002, Fax: (208) 426-4061 


ILLINOIS 


Dr. William W. Shilts, Chief and State Geologist 
Illinois State Geological Survey 

Department of Natural Resources 

121 Natural Resources Bldg., 615 E. Peabody Dr. 
Champaign, IL 61820-6964 

Telephone: (217) 333-4747, Fax: (217) 333-2830 
E-mail: isgs@isgs.uiuc.edu 

Internet: http://www.isgs.uiuc.edu/isgshome.html 


Mr. Zak Lasemi, Geologist and Head 

Industrial Minerals and Resource Economics Section 
Illinois State Geological Survey 

Department of Natural Resources 

615 E. Peabody Dr. 

Champaign, IL 61820-6964 

Telephone: (217) 244-6944, Fax: (217) 333-2830 


Mr. Subhash Bhagwat, Senior Economist 

Illinois State Geological Survey 

Department of Natural Resources 

615 E. Peabody Dr. 

Champaign, IL 61820-6964 

Telephone: (217) 333-7409, Fax: (217) 333-2830 


INDIANA 


Dr. John C. Steinmetz, Director and State Geologist 
Indiana Geological Survey 

Indiana University 

611 N. Walnut Grove 

Bloomington, IN 47405-2208 

Telephone: (812) 855-7636, Fax: (812) 855-2862 
Internet: http://adamite.igs.indiana.edu/ 


Ms. Kathryn R. Shaffer, Minerals Statistician 
Mineral Resources Section 

Indiana Geological Survey 

Indiana University 

611 N. Walnut Grove 

Bloomington, IN 47405-2208 


Telephone: (812) 855-2687, Fax: (812) 855-2862 
E-mail: kshaffer@indiana.edu 


IOWA 


Mr. Robert D. Libra, State Geologist 

Geological Survey and Land Quality Bureau 

Iowa Department of Natural Resources 

109 Trowbridge Hall 

Iowa City, IA 52242-1319 

Telephone: (319) 335-1575, Fax: (319) 335-2754 
Internet: http://www.igsb.uiowa.edu/ 


Mr. Robert M. McKay, Research Geologist 
Geological Survey and Land Quality Bureau 

Iowa Department of Natural Resources 

109 Trowbridge Hall 

Iowa City, IA 52242-1319 

Telephone: (319) 335-1575, Fax: (319) 335-2754 


KANSAS 


Dr. M. Lee Allison, Director and State Geologist 
Kansas Geological Survey 

University of Kansas 

1930 Constant Ave., Campus West 

Lawrence, KS 66047-3726 

Telephone: (785) 864-3965, Fax: (785) 864-5317 
Internet: http://www.kgs.ukans.edu/ 


Mr. David A. Grisafe, Ph.D., Associate Scientist 
Geologic Investigations 

Kansas Geological Survey 

University of Kansas 

1930 Constant Ave., Campus West 

Lawrence, KS 66047-3726 

Telephone: (785) 864-3965, Fax: (785) 864-5317 
E-mail: dgrisafe@kgs.ku.edu 


KENTUCKY 


Dr. James C. Cobb, State Geologist and Director 
Kentucky Geological Survey 

University of Kentucky 

228 Mining and Mineral Resources Bldg. 
Lexington, KY 40506-0107 

Telephone: (859) 257-5500, Fax: (859) 257-1147 
E-mail: COBB@kgs.mm.uky.edu 

Internet: http://www.uky.edu/KGS/home.html 


Mr. Warren Anderson, Geologist 

Kentucky Geological Survey 

University of Kentucky 

228 Mining and Mineral Resources Bldg. 
Lexington, KY 40505-0107 

Telephone: (859) 257-5500, Fax: (859) 257-1147 
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LOUISIANA 


Mr. Chacko J. John, Director and State Geologist 
Louisiana Geological Survey 

Louisiana State University 

University Station, P.O. Box G 

Baton Rouge, LA 70893-4107 

Telephone: (225) 578-5320, Fax: (225) 578-3662 
Internet: http://www.lgs.lsu.edu/ 


Mr. Joseph S. Ball Jr., Director 

Injection and Mining Division 

Louisiana Office of Conservation 

P.O. Box 94275 

Baton Rouge, LA 70804-9275 

Telephone: (225) 342-5515, Fax: (225) 342-3094 

Internet: http://www.dnr.state.la.us/\CONS/CONSERIN/ 
Conserin.ssi 


MAINE 


Dr. Robert G. Marvinney, Director and State Geologist 
Maine Geological Survey 

Bureau of Geology and Natural Areas 

Department of Conservation 

22 State House Station 

184 State St. 

Augusta, ME 04333-0022 

Telephone: (207) 287-2801, Fax: (207) 287-2353 
E-mail: mgs@state.me.us 

Internet: http://www.state.me.us/doc/nrimc/mgs/mgs.htm 


Mr. Henry N. Berry, Physical Geologist 

Maine Geological Survey 

Bureau of Geology and Natural Areas 
Department of Conservation 

22 State House Station 

184 State St. 

Augusta, ME 04333-0022 

Telephone: (207) 287-2801, Fax: (207) 287-2353 


MARYLAND 


Mr. C. Edmon Larrimore, Program Manager 

Mining Program 

Water Management Administration 

Maryland Department of the Environment 

1800 Washington Blvd. 

Baltimore, MD 21230 

Telephone: (410) 537-3000, Fax: (410) 537-3573 

Internet: http://www.mde.state.md.us/Programs/WaterPrograms/ 
MiningInMarland/index.asp and 

http://www.mde.state.md.us/permits/watermanagementpermits/ 
water 1/index.asp 


Ms. Molly K. Gary, Certified Professional Geologist 
Mining Program/Minerals, Oil and Gas Division 
Water Management Administration 

Maryland Department of the Environment 

1800 Washington Blvd. 
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Baltimore, MD 21230 
Telephone: (410) 537-3557, Fax: (410) 537-3573 


Dr. Emery T. Cleaves, State Geologist and Director 
Maryland Geological Survey 

2300 St. Paul St. 

Baltimore, MD 21218-5210 

Telephone: (410) 554-5500, Fax: (410) 554-5502 
Internet: http://mgs.dnr.md.gov/ 


MASSACHUSETTS 


Stephen B. Mabee, State Geologist 

Department of Geosciences 

University of Massachusetts 

267 Morrill Science Center 

611 North Pleasant St. 

Amherst, MA 01003-9297 

Telephone: (413) 545-4814, Fax: (413) 545-1200 

E-mail: sbmabee@geo.umass.edu 

Internet: http:/www.geo.umass.edu/newsite/stategeologist/ 
index.html 


MICHIGAN 


Mr. Harold R. Fitch, State Geologist and Chief 

Geological and Land Management Division 

Michigan Department of Environmental Quality 

Constitution Hall 

525 West Allegan St. 

P.O. Box 30458 

Lansing, MI 48909-7756 

Telephone: (517) 241-1515, Fax: (517) 241-1601 

Internet: http://www.michigan.gov/deq/0,1607,7-135-3311--- 
,00.html 


Mr. Milton A. Gere, Geologist 

Mineral and Land Management Section 

Forestry, Minerals and Fire Management Division 
Michigan Department of Natural Resources 

P.O. Box 30452 

Lansing, MI 48909-7952 

Telephone: (517) 335-3249, Fax: (517) 373-2443 
Internet: http://www.michigan.gov/dnr/ 


Steven E. Wilson, Geologist and Supervisor, 
Minerals and Mapping Unit, 

Geological Services Section, 

Geological and Land Management Division, 
Michigan Department of Environmental Quality, 
P.O. Box 30256 

Lansing, Michigan 48909-7756 

Telephone: (517) 241-1542, Fax: (517) 241-1601 
E-mail: wilsonse@michigan.gov 


MINNESOTA 


Mr. William C. Brice, Director 
Division of Lands and Minerals 
Minnesota Department of Natural Resources 
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500 Lafayette Rd. 

St. Paul, MN 55155-4045 

Telephone: (651) 296-4807, Fax: (651) 296-5939 
Internet: http://www.dnr.state.mn.us/minerals/ 


Ms. Maryanna Harstad, Senior Planner 

Division of Lands and Minerals 

Minnesota Department of Natural Resources 

500 Lafayette Rd. 

St. Paul, MN 55155-4045 

Telephone: (651) 296-9554, Fax: (651) 296-5939 
E-mail: maryanna.harstad@dnr.state.mn.us 


Dr. Harvey Thorleifson, Director and State Geologist 
Minnesota Geological Survey 

University of Minnesota 

2642 University Ave. W. 

St. Paul, MN 55114-1057 

Telephone: (612) 627-4780, Fax: (612) 627-4778 
E-mail: mgs@umn.edu 

Internet: http://www.geo.umn.edu/mgs/index.html 


MISSISSIPPI 


Mr. S. Cragin Knox, State Geologist 

Office of Geology 

Mississippi Department of Environmental Quality 

P.O. Box 20307 

Jackson, MS 39289-1307 

Telephone: (601) 961-5500, Fax: (601) 961-5521 

Internet: http://www.deq.state.ms.us/MDEQ.nsf/page/Geology- 
home 


Mr. Ken McCarley, Geologist/Director 

Mining and Reclamation Division 

Office of Geology 

Mississippi Department of Environmental Quality 
P.O. Box 20307 

Jackson, MS 39289-1307 

Telephone: (601) 961-5500, Fax: (601) 961-5521 


MISSOURI 


Ms. Mimi R. Garstang, Director and State Geologist 
Geological Survey and Resource Assessment Division 
Missouri Department of Natural Resources 

P.O. Box 250, 111 Fairgrounds Rd. 

Rolla, MO 65401-0250 

Telephone: (573) 368-2100, Fax: (573) 368-2111 

E-mail: dnrdgls@mail.dnr.state.mo.us 

Internet: http://www.dnr.state.mo.us/geology/homegsrad.htm 


Mr. Patrick Mulvany, Geologist and Chief 

Geological Data Acquisition and Management Section 
Geological Survey and Resource Assessment Division 
Missouri Department of Natural Resources 

P.O. Box 250, 111 Fairgrounds Rd. 

Rolla, MO 65402-0250 

Telephone: (800) 361-4827, Fax: (573) 368-2111 


Internet: http://www.dnr.state.mo.us/geology/geosrv/ 
Gdamhp.htm 


MONTANA 


Dr. Edmond G. Deal, Director and State Geologist 
Montana Bureau of Mines and Geology 

Montana Tech of The University of Montana 

1300 W. Park St. 

Butte, MT 59701-8997 

Telephone: (406) 496-4167, Fax: (406) 496-4451 
E-mail: edeal@mtech.edu 

Internet: http://www.mbmg.mtech.edu/ 


Mr. Robin B. McCulloch, Associate Research Mining Engineer 
Montana Tech of The Unversity of Montana 

Montana Bureau of Mines and Geology 

1300 W. Park St. 

Butte, MT 59701-8997 

Telephone: (406) 496-4171, Fax: (406) 496-4451 

E-mail: rmcculloch@mtech.edu 


NEBRASKA 


Dr. Mark S. Kuzila, Director and State Geologist 

Nebraska Conservation and Survey Division 

School of Natural Resources, University of Nebraska-Lincoln 
901 N. 17th St., 113 Nebraska 

Lincoln, NE 68588-0517 

Telephone: (402) 472-3471, Fax: (402) 472-4608 

Internet: http://csd.unl.edu/ 


Dr. Matthew Joeckel, Research Geologist 

Conservation and Survey Division-Nebraska Geological Survey 
Nebraska School of Natural Resources 

University of Nebraska-Lincoln 

901 N. 17th St., 113 Nebraska Hall 

Lincoln, NE 68588-0517 

Telephone: (402) 472-3471, Fax: (402) 472-4608 


NEVADA 


Dr. Jonathan G. Price, Director and State Geologist 
Nevada Bureau of Mines and Geology 

University of Nevada-Reno 

MS 178 

Reno, NV 89557-0088 

Telephone: (775) 784-6691, Fax: (775) 784-1709 
E-mail: jprice@nbmg.unr.edu or nbmginfo@unr.edu 
Internet: http://www.nbmg.unr.edu/ 


Dr. Stephen B. Castor, Research Geologist 
Nevada Bureau of Mines and Geology 

University of Nevada-Reno 

MS 178 

Reno, NV 89557-0088 

Telephone: (775) 784-6691, Fax: (775) 784-1709 
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Mr. Joseph V. Tingley, Research Geologist 
Nevada Bureau of Mines and Geology 

University of Nevada-Reno 

MS 178 

Reno, NV 89557-0088 

Telephone: (775) 784-6691, Fax: (775) 784-1709 


Ms. Daphne D. LaPointe, Research Geologist 
Nevada Bureau of Mines and Geology 

University of Nevada-Reno 

MS 178 

Reno, NV 89557-0088 

Telephone: (775) 784-6691, Fax: (775) 784-1709 


Mr. Doug Driesner, Director of Mining Services 
Division of Minerals 

State of Nevada Commission on Mineral Resources 
400 W. King St., Ste. 106 

Carson City, NV 89703 

Telephone: (775) 684-5040, Fax: (775) 684-7052 


NEW HAMPSHIRE 


Dr. David Wunsch, State Geologist 

New Hampshire Geological Survey 

New Hampshire Department of Environmental Services 
6 Hazen Dr., P.O. Box 95 

Concord, NH 03302-0095 

Telephone: (603) 271-6482, Fax: (603) 271-3305 
E-mail: geology@des.state.nh.us 

Internet: http://www.des.state.nh.us/Geology 


Lee Wilder, Public Outreach Coordinator 

New Hampshire Geological Survey 

New Hampshire Department of Environmental Services 
6 Hazen Dr. 

Concord, NH 03301 

Telephone: (603) 271-1976, Fax: (603) 271-3305 
E-mail: geology@des.state.nh.us 


NEW JERSEY 


Dr. Karl Muessig, State Geologist 

New Jersey Geological Survey 

New Jersey Department of Environmental Protection 
29 Arctic Pkwy., P.O. Box 427 

Trenton, NJ 08625-0427 

Telephone: (609) 292-2576, Fax: (609) 633-1004 
Internet: http://www.njgeology.org/ 


Mr. Lloyd Mullikin, Supervising Geologist 

New Jersey Geological Survey 

Department of Environmental Protection 

29 Arctic Pkwy., P.O. Box 427 

Trenton, NJ 08625-0427 

Telephone: (609) 292-2576, Fax: (609) 633-1004 
E-mail: lloyd.mullikin@dep.state.nj.us 
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NEW MEXICO 


Dr. Peter A. Scholle, Director and State Geologist 

New Mexico Bureau of Geology and Mineral Resources 
801 Leroy PI. 

Socorro, NM 87801-4796 

Telephone: (505) 835-5302, Fax: (505) 835-6333 
E-mail: bureau@gis.nmt.edu 

Internet: http://geoinfo.nmt.edu/ 


Dr. Virginia T. McLemore, Senior Economic Geologist 
New Mexico Bureau of Geology and Mineral Resources 
801 Leroy PI. 

Socorro, NM 87801-4796 

Telephone: (505) 835-552], Fax: (505) 835-6333 


Mr. Robert W. Eveleth, Senior Mining Engineer 

New Mexico Bureau of Geology and Mineral Resources 
801 Leroy PI. 

Socorro, NM 87801-4796 

Telephone: (505) 835-5325, Fax: (505) 835-6333 


Mr. John Pfeil, Mine Information Specialist 

Mine Registration and Reporting 

Energy, Minerals and Natural Resources Department 
2040 S. Pacheco St. 

Santa Fe, NM 87505 

Telephone: (505) 827-1352, Fax: (505) 827-7195 


NEW YORK 


Dr. Robert H. Fakundiny, State Geologist 

New York State Geological Survey 

New York State Museum 

Cultural Education Center, Rm. 3140 

Albany, NY 12230 

Telephone: (518) 474-5353, Fax: (581) 473-8496 
Internet: http://www.nysm.nysed.gov/research/geology/ 


Dr. William M. Kelly, Associate Director 

New York State Geological Survey 

New York State Museum 

Cultural Education Center, Rm. 3140 

Albany, NY 12230 

Telephone: (518) 474-7559, Fax: (518) 486-2034 


C. Bruce McGranahan, Director 
Division of Mineral Resources 
Bureau of Resource Management 


New York State Department of Environmental Conservation 


625 Broadway, 3d Floor 
Albany, NY 12233-6500 
Telephone: (518) 402-8072, Fax: (518) 402-8060 


Internet: http//www.dec.state.ny.us/website/dmn/minedata.htm 


Mr. Steven Potter, Chief 
Division of Mineral Resources 
Mined Land Reclamation Section 


New York State Department of Environmental Conservation 
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625 Broadway, 3d Floor 

Albany, NY 12233-6500 

Telephone: (518) 402-8072, Fax: (518) 402-8060 

Internet: http//www.dec.state.ny.us/website/dmn/minedata.htm 


NORTH CAROLINA 


Mr. Jim Simons, P.E., P.G., State Geologist and Director 
North Carolina Geological Survey 

Division of Land Resources 

1612 Mail Service Center 

Raleigh, NC 27699-1612 

Telephone: (919) 733-2423, Fax: (919) 733-0900 
Internet: http://www.geology.enr.state.nc.us/ 


Jeffrey C. Reid, Ph.D., P.G., CPG, Senior Geologist 
Minerals and Geographic Information Systems 
North Carolina Geological Survey 

Division of Land Resources 

1612 Mail Service Center 

Raleigh, NC 27699-1612 

Telephone: (919) 733-2423, Fax: (919) 733-0900 
E-mail: Jeff.Reid@ncmail.net 


NORTH DAKOTA 


Dr. John P. Bluemle, State Geologist and Director 
North Dakota Geological Survey 

600 E. Boulevard Ave. 

Bismarck, ND 58505-0804 

Telephone: (701) 328-8000, Fax: (701) 328-8010 
Internet: http://www.state.nd.us/ndgs/ 


Mr. Edward C. Murphy, Geologist 

North Dakota Geological Survey 

600 E. Boulevard Ave. 

Bismarck, ND 58505-0840 

Telephone: (701) 328-8000, Fax: (701) 328-8010 


OHIO 


Mr. Thomas M. Berg, State Geologist 

Division of Geological Survey 

Ohio Department of Natural Resources 

4383 Fountain Square Dr., Bldg. B 

Columbus, OH 43224-1362 

Telephone: (614) 265-6988, Fax: (614) 447-1918 
E-mail: geo.survey@dnr.state.oh.us 

Internet: http://www.ohiodnr.com/geosurvey/ 


Mr. Mark E. Wolfe, Geologist 

Division of Geological Survey 

Horace R. Collins Laboratory, Ohio Geological Sample 
Repository 

Ohio Department of Natural Resources 

3307 South Old State Rd. 

Delaware, OH 43015 

Telephone: (740) 548-7348, Fax: (740) 657-1979 


OKLAHOMA 


Dr. Charles J. Mankin, Director 

Oklahoma Geological Survey—Energy Center 
The University of Oklahoma 

100 E. Boyd St., Ste. N-131 

Norman, OK 73019-0628 

Telephone: (405) 325-3031, Fax: (405) 325-7069 
Internet: http://www.ogs.ou.edu/ 


Mr. Stanley Krukowski, Industrial Minerals Geologist-III 
Oklahoma Geological Survey— Energy Center 

The University of Oklahoma 

100 E. Boyd St., Ste. N-131 

Norman, OK 73019-0628 

Telephone: (800) 330-3996, Fax: (405) 325-7069 


Ms. Linda Landon, Manager 

Inspection and Enforcement 

Oklahoma Department of Mines 

White Horn Cove Rd., 29858 E. 690 Rd. 
Wagoner, OK 74467-9154 

Telephone: (918) 485-3999, Fax: (918) 485-4401 
Internet: http://www.mines.state.ok.us/ 


OREGON 


Dr. Vicki McConnell, Acting State Geologist and Director 

Oregon Department of Geology and Mineral Industries 

800 NE Oregon St., #28, Ste. 965 

Portland, OR 97232-2162 

Telephone: (503) 731-4100, Fax: (503) 731-4066 

E-mail: Nature.of.NW(@state.or.us 

Internet: http://www.oregongeology.com or 
http://sarvis.dogami.state.or.us 


Mr. Ronald P. Geitgey, Economic/Industrial Minerals Geologist 
Oregon Department of Geology and Mineral Industries 

800 NE Oregon St., #28, Ste. 965 

Portland, OR 97232-2162 

Telephone: (541) 731-4100, Fax: (541) 731-4066 


Mr. Gary W. Lynch, Assistant Director 

Oregon Department of Geology and Mineral Industries 
Mineral Land Regulation and Reclamation Office 

229 Broadalbin St. SW 

Albany, OR 97321-2246 

Telephone: (541) 967-2039, Fax: (541) 967-2075 


PENNSYLVANIA 


Mr. Jay Parrish, P.G., Director and State Geologist 
Bureau of Topographic and Geologic Survey 
Pennsylanvia Geological Survey 

Department of Conservation and Natural Resources 
3240 Schoolhouse Road 

Middletown, PA 17057 

Telephone: (717) 702-2017, Fax: (717) 702-2065 
Internet: http://www.dcnr.state.pa.us/topogeo/ 
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Mr. Samuel W. Berkheiser, Jr., P.G., Assistant Director 
Bureau of Topographic and Geologic Survey 
Pennsylvania Geological Survey 

Department of Conservation and Natural Resources 
3240 Schoolhouse Road 

Middletown, PA 17057 

Telephone: (717) 702-2017, Fax: (717) 702-2065 


PUERTO RICO 


Ramon M. Alonso-Harris, Assistant Administrator 
Water and Mineral Resources Area 

Puerto Rico Bureau of Geology 

Department of Natural Resources, P.O. Box 9066600 
Puerta de Tierra, PR 00906-6600 

Telephone: (787) 725-3852, Fax: (787) 722-5586 


RHODE ISLAND 


Dr. Jon C. Boothroyd, State Geologist & Professor of Geology 
Rhode Island Geological Survey 

University of Rhode Island 

9 E. Alumni Ave., 314 Woodward Hall 

Kingston, RI 02881 

Telephone: (401) 874-2191, Fax: (401) 874-2190 

E-mail: rigsurv@etal.uri.edu 

Internet: http://www.uri.edu/cels/geo/ri_ geological survey.htm 


SOUTH CAROLINA 


Dr. C. William Clendenin, Jr., Director and State Geologist 
South Carolina Geological Survey 

South Carolina Land, Water and Conservation Division 

5 Geology Rd. 

Columbia, SC 29212 

Telephone: (803) 896-7708, Fax: (803) 896-7695 
Internet: http://water.dnr.state.sc.us/geology/geohome.htm 


Mr. Craig Kennedy, Geologist and Assistant Division Director 
Division of Mining and Solid Waste 

Bureau of Land and Waste Management 

Department of Health and Environmental Control 

2600 Bull St. 

Columbia, SC 29201 

Telephone: (803) 896-4262, Fax: (803) 896-4001 


E-mail: kennedrc@columb34.dhec.state.sc.us or kennedrc(g)dh 


ec.state.sc.us 
Internet: http://www.scdhec.gov/Iwm/html/min 


SOUTH DAKOTA 


Mr. Derric Iles, State Geologist 

South Dakota Geological Survey 
Akeley-Lawrence Science Center 

University of South Dakota 

414 E Clark St. 

Vermillion, SD 57069-2390 

Telephone: (605) 677-5227, Fax: (605) 677-5895 
Internet: http://www.sdgs.usd.edu/ 
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Mr. Mark R. Nelson, Hydrologist 

Resources Minerals and Mining Program 

South Dakota Department of Environment and Natural 
Resources 

2050 W. Main St., Ste. 1 

Rapid City, SD 57702 

Telephone: (605) 394-2229, Fax: (605) 394-5317 

Internet: http://www.state.sd.us/denr/DES/mining/mineprg.htm 


TENNESSEE 


Mr. Ronald Zurawski, State Geologist and Director 
Division of Geology 

Tennessee Department of Environment and Conservation 
13th Floor, L and C Tower 

401 Church St. 

Nashville, TN 37243-0445 

Telephone: (615) 532-1500, Fax: (615) 532-0231 
Internet: http://www.state.tn.us/environment/tdg/ 


Mr. Peter Lemiszki, Chief Geologist 

Division of Geology 

Tennessee Department of Environment and Conservation 
2700 Middlebrook Pike, Ste. 230 

Knoxville, TN 37921-5602 

Telephone: (865) 594-6200, Fax: (865) 594-6105 


TEXAS 


Dr. Scott Tinker, Director and State Geologist 
Bureau of Economic Geology 

The University of Texas at Austin 

University Station, Box X 

Austin, TX 78713-8924 

Telephone: (512) 471-1534, Fax: (512) 471-0140 
E-mail: begmail@beg.utexas.edu 

Internet: http://www.beg.utexas.edu/ 


Ms. Sigrid Clift, Public Information Geologist 
Bureau of Economic Geology 

The University of Texas at Austin 

University Station, Box X 

Austin, TX 78713-8924 

Telephone: (512) 471-0320, Fax: (512) 471-0140 
E-mail: sigrid.clift@beg.utexas.edu 


Dr. J. Richard Kyle, Professor 

Department of Geological Sciences 

John A. and Katherine G. Jackson School of Geosciences 
The University of Texas at Austin 

1 University Station C1100 

Austin, TX 78712-0254 

Telephone: (512) 471-5172, Fax (512) 471-9425 

E-mail: rkyle@mail.utexas.edu 


UTAH 


Mr. Richard G. Allis, Director and State Geologist 
Utah Geological Survey 
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Utah Department of Natural Resources 

P.O. Box 146100, 1594 W. North Temple, Ste. 3110 
Salt Lake City, UT 84114-6100 

Telephone: (801) 537-3300, Fax: (801) 537-3400 
Internet: http://www.ugs.state.ut.us/ 


Mr. Robert Gloyn, Senior Geologist 

Utah Geological Survey 

Utah Department of Natural Resources 

P.O. Box 146100, 1594 W. North Temple, Ste. 3110 
Salt Lake City, UT 84114-6100 

Telephone: (801) 537-3300, Fax: (801) 537-3400 


Mr. Roger Bon, Industry Outreach Specialist 

Utah Geological Survey 

Utah Department of Natural Resources 

P.O. Box 146100, 1594 W. North Temple, Ste. 3110 
Salt Lake City, UT 84114-6100 

Telephone: (801) 537-3300, Fax: (801) 537-3400 


VERMONT 


Mr. Laurence R. Becker, State Geologist 

Vermont Geological Survey 

Department of Environmental Conservation 

103 South Main St., The Laundry Bldg. 

Waterbury, VT 05671-0301 

Telephone: (802) 241-3608, Fax: (802) 241-3273 
Internet: http://www.anr.state.vt.us/dec/geo/vgs.htm 


Ms. Marjorie Gale, Environmental Scientist III—Geologist 


Vermont Geological Survey 

Department of Environmental Conservation 

103 South Main St., The Laundry Bldg. 
Waterbury, VT 05671-0301 

Telephone: (802) 241-3608, Fax: (802) 241-3273 


VIRGINIA 


Dr. C. Rick Berquist, State Geologist 

Division of Mineral Resources 

Virginia Department of Mines, Minerals and Energy 
900 Natural Resources Ave. 

P.O. Box 3667 

Charlottesville, VA 22903 

Telephone: (434) 951-6340, Fax: (434) 951-6365 


Internet: http://www.mme.state.va.us/DMR/home.dmr.html 


Mr. Palmer C. Sweet, Geologist Supervisor-Economic Geology 


Division of Mineral Resources 

Virginia Department of Mines, Minerals and Energy 
900 Natural Resources Ave. 

P.O. Box 3667 

Charlottesville, VA 22903 

Telephone: (434) 951-6362, Fax: (434) 951-6365 


WASHINGTON 


Mr. Ron Teissere, State Geologist 
Division of Geology and Earth Resources 


Washington State Department of Natural Resources 
1111 Washington St. SE, Rm. 148 

P.O. Box 47004 

Olympia, WA 98504-7007 

Telephone: (360) 902-1450, Fax: (360) 902-1785 
Internet: http://www.dnr.wa.gov/geology/ 


Mr. David K. Norman, Assistant State Geologist 
Division of Geology and Earth Resources 
Washington State Department of Natural Resources 
1111 Washington St. SE, Rm. 148 

P.O. Box 47007 

Olympia, WA 98504-7007 

Telephone: (360) 902-1450, Fax: (360) 902-1785 
E-mail: geology@wadnr.gov 

Internet: http://www.dnr.wa.gov/geology/ 


Mr. Robert E. Derkey, Geologist 

Division of Geology and Earth Resources 
Washington State Department of Natural Resources 
904 W. Riverside, Rm. 215 

Spokane, WA 99201-1011 

Telephone: (509) 456-3255, Fax: (509) 456-6115 


WEST VIRGINIA 


Mr. Carl J. Smith, Director and State Geologist 
West Virginia Geological and Economic Survey 
Mont Chateau Research Center 

1 Mont Chateau Rd. 

Morgantown, WV 26508-0879 

Telephone: (304) 594-2331, Fax: (304) 594-2575 
Internet: http://www.wvgs.wvnet.edu/ 


Mr. Douglas G. Patchen, Chief Geologist 

West Virginia Geological and Economic Survey 
Mont Chateau Research Center 

] Mont Chateau Rd. 

Morgantown, WV 26508-0879 

Telephone: (304) 594-2331, Fax: (304) 594-2575 
Internet: http://www.wvgs.wvnet.edu/ 


Mr. Kenneth Ashton, Economic Geologist 

West Virginia Geological and Economic Survey 
Mont Chateau Research Center 

1 Mont Chateau Rd. 

Morgantown, WV 26508-0879 

Telephone: (304) 594-2331, Fax: (304) 594-2575 


Internet: http://www.wvgs.wvnet.edu/ 


WISCONSIN 


Dr. James Robertson, Director and State Geologist 
Wisconsin Geological and Natural History Survey 
3817 Mineral Point Rd. 

Madison, WI 53705-5100 

Telephone: (608) 262-1705, Fax: (608) 262-8086 
Internet: http://www.uwex.edu/wgnhs/ 
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Dr. Thomas J. Evans, Geologist 

Mineral Resources and Mining Information 
Wisconsin Geological and Natural History Survey 
3817 Mineral Point Rd. 

Madison, WI 53705-5100 

Telephone: (608) 263-4125, Fax: (608) 262-8086 


WYOMING 


Mr. Clarence (Lance) W. Cook, IIL, State Geologist 
Wyoming State Geological Survey 

P.O. Box 1347 

Laramie, WY 82073-1347 

Telephone: (307) 766-2286, Fax: (307) 766-2605 
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E-mail: wsgs@wsgs.uwyo.edu 
Internet: http://www.wsgsweb.uwyo.edu/ 


Mr. Ray E. Harris, Staff Geologist 

Wyoming State Geological Survey 

P.O. Box 1347 

Laramie, WY 82073-1347 

Telephone: (307) 766-2286, Fax: (307) 766-2605 


Mr. W. Dan Hausel, Senior Economic Geologist 
Wyoming State Geological Survey 

P.O. Box 1347 

Laramie, WY 82073-1347 

Telephone: (307) 766-2286, Fax: (307) 766-2605 
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